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Scientific Aspects of Industrial Acuuciim 


T he aiuixial report of the Chief Inspector of 
Factories and Workshops for the year I!)3h 
(C^md. 6514, H.M. Stationery Office, 1937. 2^. not), 
raises $©veral questions with which scientific 
workers are concerned, whether actually engaged 
in industries or as citizens interested in the pro- 
tection of national health from conditions which 
would degrade it. Anyone reading the report 
would be disturbed at what is revealed in it as 
to the very long hours that are being worked 
in some of the newer industries. While in th(^ 
ninet/eenth century, broadly speaking, Great 
Brita,in undoubtedly led the world in imposing 
limitations on hours of work and the observance 
of minimum standards of safety and health in 
factories and workshops, in the last few decades 
it is clear that the country has fallen sadly behind 
other important industrial countries in these 
matters. 

The report shows that altliough the 47 or 48 liour 
week is considered normal, many cases are reported 
where the working week exceeds 48 hours, not 
only for busy periods but often also continuing 
for months at a time or even for most of the year. 
Work up to 60 and even 00 hours a week has 
been common in laundries, the metal trades in 
the Midlands, as well as in leather, bakolite and 
other industries and in the woollen and worsted 
trades, and some disconcerting examples of illegal 
emplpymeut of women and juveniles are cited in 
the r^rt. Despite the improvement in the employ- 
ment situation, unemploymuht is still far too severe 
and wideepraod for thia j^P^^ to be regarded 
vriih equanimity. Obviously the inspectorate 
requires very much strongs and clearly expressed 
^ enpp^ from publio opinion if even the minimum 
required by the law are to be enforced 


and these abuses suppressed, nor can we feel 
confident that the advance represented by the 
provisions of the now Factories Act now passed 
will eff‘e<*t any improvement uuless there is a 
very considerable increase in the inspectorate. 

x\ significant share of that support may well 1)0 
looked for from scientific workers, whether engage*.! 
in industrial work or not. Apart altog^or from 
the posts of responsibility in the management of 
industry wliich many of them hold, they should 
not require tins report to realize the connexion 
between long hours of work and industrial accidents 
and sickness, which is once again so clearly {por- 
trayed in its pages. On this subject parts of the 
rc{x>rt are jiainful reading. A substantial increase 
in accidents over the previous year is again re- 
corded — about 16 per cent for accidents generally 
and 9 per cent for fatalities. Although the analysis 
and graphs submitted by the chief inspector 
afford some evidence that the risk of aocidept is 
tending to decrease, through such factors as the, 
work of the inspectorate, the educational work Sf 
the National Safety Association, the Industrial 
Welfare So(?iety and similar organizations, the 
closer supervision of the growing number of factory 
safety organizations, and especially through the 
growing recognition of their responsibility in this 
matter by employers, disturbing fluctuations 
in the risk of accident as well as in the 
numbers of accidents still occur from year to 
year. 

Some of the causes of these fluctuations are 
obvious. The longer hours to which reference has 
already been made are a significant factor. The 
greater speed of production, the absorption of 
more inex|)erienc©d or unpractised workers, both 
old and young, and the installation of new plant 
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and machinery with unknown risks, are among 
other factor? which ore responsible for the rising 
toll of death and injury, and appeitr at present 
to be associated with increased production and 
prosperity. 

That til is position should bo accepted as inevit- 
able may well bo challenged. Already there are 
many ISrms, both large and small, in which the 
safety of the worker is a first consideration, and 
where no new machinery or process is put into 
operation without every possible measure being 
taken to ensure that it is as safe as it is eventually 
intended to be. It should not be too difficult a task 
for professional associations and safety organiza- 
tions to arouse public opinion in md\ matters to 
a point which would ensure not merely that the 
minimum requirements of the law were rigorously 
enforced, with adeqtiate penalties if Aoed be, but 
also that a high incidence of avoidable accidents, 
especially among the young workers, would be 
regarded as a definite slur on the reputation 
both of the firm and of its management. 

The position of the juvenile worker requires 
special stress because of the exceptionally high 
accident rates among workers under eighteen years 
of age' to which the report again directs attention, 
and also because of the possibilities of a much more 
rapid reduction in tliis accident rate among 
juvenile workers than among adults in the same 
occupation. While accidents to young workers 
are usually of tlie less serious kinds, the situation 
was regarded as sufficiently important to receive 
special attention from the inspectorate, and a 
separate chapter of the present r(?port deals with 
accidents to young workers and methods of pre- 
venting them. In relation to young workers the 
question of industrial safety presents its own 
problems, and too often it appears beyond doubt 
that the special protection which should be 
accorded to young workers is wanting. 

An attempt to apportion responsibility between 
the employer and the victim indicates that in only 
23*8 per cent of the accidents to boys could no 
blame be attached. In 32*3 per cent of the aecidents 
the firm was mainly responsible and in 44*3 per 
cent the boy. The figures for girls do not differ 
greatly, but in 51 1 per cent of the accidents the 
girl was mainly responsible. The inquiry also 
emphaeked the greater liability to accident in the 
initial stages of employment ; about 10 4 per cent 
of the boys and 24^4 per cent of the girls who were 
injured in the first six months being injured during 
the first week. 
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These figures alone emphasize the significant 
part which a sense of rc^sponsibility on the part 
of the management, combined with active over- 
sight, can play in determining the standard of 
safety in a works, and they stress, too, the impor- 
tance of educating the young worker in the risks 
attached to his work as well as the impoiiianoe of 
selecting that work, and adequate supervision and 
training in the initial period of employment. In 
spite, however, of the attention directed to this 
matter as a result of a memorandum issued follow- 
ing a conference convened by the Home Offic*c, 
in which the National Confederation of Employers' 
Organizations participated, the general progress 
has been unsatisfactory. The publicity given to 
the matter has as yet aroused little, if any, interest 
in many employers, and others have bad no know- 
ledge of it. 

A large proportion of the accidents to juveniles 
appear to occur in the smaller factories, where 
only individual approach is likely to be effective, 
and the chief difficulty lies hero rather than in the 
larger and better organized factories. Whether 
the factory is large or small, however, the interest 
of the occupier, managers and foremen is in- 
dispensable iHifore there can be much hope of a 
noticeable reduction in these accidents. 

Eor this reason, the interest and co-operation 
of the scientific worker in this matter is of prime 
importance. Whether or no he occupies a position 
on the management side, an experienced chemist 
or engineer, for example, is usually able to initiate 
steps leading to improved working conditions and 
to secure the formulation and observance of strict 
safety niles. He has also an indispensable con- 
tribution to make on the technical side in improved 
design or safer ojierating methods and conditions 
in new or established processes. His personal 
interest may largely determine the success ca* 
failure of attempts at educating the young recruit 
or in securing that the training and supervision 
he receives is efficient and not perfunctoiy. 

Nor is this the only contribution which scientific 
workers can make in the field of industrial safety 
and accident prevention. Besides the enthusiaatio 
and skilled leadership and co-operation of the man 
of science, whether in a teciinioal or an administra- 
tive capacity, there is needed an alert and informed 
public opinion which will not tolerate the con- 
tinuance of the abuses revealed in this report. 
Bidiculoualy inadequate penalties are at present 
inflicted for such exploitations of health and 
safety as the employment of boys of fourteen to 
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seventeen years of age for as many as eighty 
hoiirs a week, of girls of fourteen from fourteen 
to fifteen hours a day, and women for an unbroken 
twenty days work, whic^h aie in themselves an 
obvious cause of industrial ill-health and accidents. 
Clearly the strong pressure of public opinion is 
urgently needed to stir some magistrates to a 
sense of responsibility in this matter, and a 
Government which professes so great an enthusiasm 
for physical heallli and training might do well to 
convey a strong hint to the offending quarters to 
discourage lenity as ill-timed as it is reprehensible. 

This problem of arousing a public opinion will 
secure the observance not so much of the minimum 
standards of the law but rather of the practice 
of the more progressive firms, whether large or 
small, and supply the support which such firms, 
no less than the factory inspectors, themselves 
requin*, is less a matter fi)r an individual scientific 
worker than for his professional associations. 
They indeed can afford the individual worker the 


moral support he may need in making his stand 
against specific negligence or abuses which he may 
encounter in his ordinary industrial life, as well 
as supplying the stimulus and vision which may 
induce him to initiate constnictive measures 
whether in the technical or more general sphere. 
Equally they could, if they chose to speak with a 
united voice and authorit^^ mould public opinion 
and bring to an end the neglect and indifference 
which are as detrimental to industrial efficiency 
as to the health and well-being of the whole 
nation, and not only that of tl)e individual workers, 
young and old, of wdiosc lives anti happiness so 
distressing a toll is now taken. The present report 
may well stir such professional associations as the 
British Association of Chemists and the Institute 
of ('heiuistry to take a more active part in creating 
an informed public opinion* and in strengthening 
the hands of their meinlx^rs, especially when 
employed in ])rofessional isolation in the small 
firms where improvement is most needed. 


National Factors of Physical Fitness 


National Fitness: 

The First Steps. (Issued by the National Advisory 
Council and the Grants (Committee for Fliysical 
Training and Recreation.) Pp. 24. (London : 
H.M. Stationery Office, 1937.) 2d. not. 

Physical Education in Germany 

(Board of Education : Educational Pamphlets, 
No, 109.) Pp, 80. (London : H.M. Stationery 
Office, 1937.) 1^, not. 

O N Tuesday, duly 20, a striking leader appeared 
in The Time#, entitled “The Empty Chair”. 
It referred to the fact that physical (udture had 
no conspicuouB place among the subjects to be 
discussed at the annual meeting of the British 
Medical Association at Belfast. 'Tf the doctors 
will not fill the empty chair, others leas well 
qualified than they will fill it”, ‘Tnto this pageant 
of life in action the science of nourishment and 
the science of personal hygiene will fit easily and 
with propriety. . . . This is the larger physio- 
” The complaint is just and timely. 
Physical training is largely neglected by doctors 
and physiologists in Great Britain, and it is almost 
impossible to obtain expert scientific advice 
on it.' 

The Physical Training and Recreation Act 
passed through Parliament this year. The little 


jiaiiiphlet “National Fitnoss” shows how the 
National Advisory Council and the Grants Com- 
mittee are beginning to plan the organization by 
which the Act may achieve its ends. It is curious 
that Groat Britain —-the home of ‘H|)ort’ — is so 
backward in matters relating to tlio physical 
education (in its widest sense) of the people. 
How many of its towns have running traeks, 
gymnasia, swimming baths ? How many of its 
schools and universities have means and personnel 
for the physical examination and a.8.soHsment of 
their students ? How many of our young j)eopIe, 
lacking advice and encouragemont, know anything 
of the joys of bio 3 ^cling, tramping, camj)iiig (and 
singing) about the countryside ? How many more 
than at present, even without help and leadership, 
might find out for themselves, in their holidays 
and week-ends, were the Youth Hostels multiplied 
ten times in niunljer and capacity ? How much 
health, happiness and content might result were 
there reasonable means of physical recreation, with 
organization, leadership and advi(^e, within the 
reach of all instead of a small fraction of our 
people ? 

The beginning of a national effort is being made. 
Its 8UCCC3S8 will depend on various factors : first, 
on public opinion, which, as the pamphlet truly 
says, “in this country means the opinion of the 
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people”. li will be a sad thing for democracy if 
“the opinion of the people” in this matter of health 
and happiness continues to lag behind the accepted 
teaching of dictatorship. Secondly, on the pro- 
vision of teachers and loaders ; here again 
democracy has proved lamentably slow, but the 
pamphlet promises that “a new National College 
is beixig established”. Will people of sufficient 
character, intelligence and enthusiasm come to be 
trained ? And will there be assured careers for 
those who come ? Thirdly, on the provision of 
financial and material means : the funds available 
to the Grants Committee are not small, but will 
they be sufficient ? This is, or ought to be, a big 
business. Fourthly, on expert 8cientifi(‘ advice on 
the physiological, medical, nutritional and psycho- 
logical as|)eot8 of a many-sided problem. Such 
expert advice imjffies, not mainly consultation in 
committee (though that is necessary), but chiefly 
the handling of human beings : it requires, on 
one hand, something analogous to the clinical 
experience, the aptitude and sympathy of the good 
physician, on the other a trained capacity for 
making correct assessments and drawing acenrate 
conclusions from human data. The “empty chair” 
will remain empty, or will ho filled as The Times 
said — by someone less well (qualified, unless physio- 
logists, medical men, experts in nutrition and 
psychology, realize that the production of health 
and fitness is at least as important as the treat- 
ment of disease. 

The other pamphlet is the “report of a delega- 
tion who visited Germany in November last to 
investigate Physical lYaining there”. It will be 
deplorable if a great and generous achievement, 
from which Great Britain might learn much, is 
ilisrogarded or deprec iated because of the indigna- 
tion which many of the manifestations of national 
socialism have rightly evoked here, or because of 
some of the exaggerations and excesses of the 
achievement itself. The Hitler- Youth, with its 
six million (most of them) eager youngsters, is 
admittwlly political : that, as the rejx>rt points 
out, is — no doubt unfortunately — the German 
habit in physical education : and it has many 
aspects which, from the British point of view, are 
odd or objectionable. It takes children unduly 
from their homes ; it sometimes injures them by 
over-exertion ; although nominally voluntary “he 
is a rash lad who ventures to say that he proposes 
to stay out of it”. It encourages its children to 
read some queer literature. Its potential military 
value, aljo, may be enormous ; but so indeed is 
that of any group, sufficiently large, of happy, 
healthy people, disciplined in outdoor sports and 
activities, inured to Ixardship, bound by common 
loyalties. The fact that healthy loyal youngsters 
may make better and more rc^y soldiers is no 
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reason why unhealthy, cramped and discontented 
ones should make a better population. 

The truth is, whether we like it or not, aiid as 
comparison of these pamphlets shows, that, in its 
encouragement to youth (and middle age) to find 
happiness and recreation in the open air, and to 
develop health, skill, stamina, strength and self- 
respect by games and bodily exertion, Germany 
has gone very far beyond Great Britain. In some 
respects it has gone too far, but that may Ik; 
repaired as experience is gained. The achievement 
is not due only to enthusiasm and devotion. In 
the “Napoli” schools “the doctor is a most im- 
portant member of the staff”. Research in 
physical education “is beginning to be of interest 
to the biologists in the universities”. The National 
Physical Training Academy offers “facilities which 
are far beyond those which any institution in this 
country can provide”. The training of teachers 
in physical education, and of leaders in sport, 
gymnastics and outdoor recreations (teachers atid 
leaders of either sex), is rigorous and scientific : 
and some of the best and most eager of the young 
people are enrolled. Architecjture, music and 
psychology are called in : “the spaciousness, 
simplicity and very often the beauty of the 
surroundings of establishments in Germany were 
most notifieable”. Singing is widely encouraged 
and “is invariably excellent”. “Kraft durch 
Freiide” (strength through joy) may have a slightly 
comic ring in Eixglish ears, but its appeal to the 
German masses is based on sound psychology and 
on skilful, arresting propaganda. This organization 
affects the lives of millions of young (and older) 
workers : it is generous and reasonable in spirit : 
it provides, apart from anything else, cheap, ready 
and beneficial holidays for the masses : it is 
“possibly the most instructive phenomenon of the 
Third Reich”. If its cost is great, so also Avill 
be its result in health and happiness to the German 
j>eople. 

A free democracy such as ours is liable to bo 
slow in its enthusiasms and to be inliibited by 
criticism, and it may be a long time before we 
leam to do for our young people what Germany 
is already doing for hers. A comparison of these 
pamphlets shows how far, in eageniess, in organiza* 
tion and in science we arc behind. Our best, in 
physical educ.ation, is doubtless at least as good 
as the German best, but Germany is doing well 
for far more people. Britain may have little else 
to leam from national socialism, except by way 
of warning, but we shall be fools — or wwse — ^if 
we allow prejudice to blind us to a real achieve- 
ment in human betterment, if we refuse to acknow- 
ledge the one generous experiment which, what- 
ever its motives, exaggerations and sbortoomings, 
Nazi Germany is now making. A. V. Hill. 
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Enzyme Research 


Ergebnisse der Eni^ymforschung 

Herausgegebon voa F. F. Nord and R. Weidon- 
hagen. Band 6. Pp. x-i-289. (Leipzig: Akadcm- 
iaohe Verlagsgesellsohaft m.b.H., 1937.) 23.00 

gold marks. 

'T'HIS year’s volume of the Ergebnisse*^ deals 

^ in the main with the remote sections of the 
subject and to that extent is of special rather than 
general interest. Inasmuch as progress on the 
experimental side depends on the development of 
new technique, some of the contributions are of 
importance. For example, two Indian investi- 
gators in Bangalore deal with the application of 
dilatometry to enzyme reactions, which involves 
the measurement of volume changes under care- 
fully standardized conditions. Though the me- 
chanism through which volume change is caused 
is not clearly understood, it is claimed that the 
validity of its application has been established in 
specific cases by a comparative and critical study. 
The practical difficulty is to be sure that the 
reaction, or rather mean result of possibly several 
reactions measured, is the one which the ex- 
perimenter describes. 

Perhaps the most interesting chapter is that by 
Hugo Theoroll of Stockholm on the yellow ferment 
and its component, known in crystalline form as 
lactofiavin, which appears to be vitamin B, and 
about which so much has been discovered working 
with extremely small quantities of material. In 
the ferment, the presence of which must be 
regarded as essential to life, the lactofiavin is 
joined to a pentose sugar, phosphoric acid and 
protein, a combination which seems tisual in the 
cell. It acts as a hydrogen carrier, the physio- 
logical problem being whence comes this hydrogen 
and whither it goes. Lactofiavin has been syn- 
thesized. Tlio summary is a useful one of this most 
important subject. 

Miss Stephenson, of Cambridge, writes of hydro- 
genylase — an alarming word to describe bacterial 
enz 3 ane 0 which produce molecular hydrogen from 
formic acid. The work done on this reaction 
indioates that since all substances so far known to 
3deld hydrogen by bacterial action also yield 
formic acid, the hydrogen is liberated from this 
substance. 

A somewhat lengthy paper contributed from 
Lwdw, by J. K. Pamas, deals with the vexed 
question of the changes which take place during 
the breakdown of glycogen in muscle. The changes 
are complex, and they involve phosphates ; there 


is much controversial matter in the article, which 
would have been improvod by a summary. The 
editors of the “Ergebnisse** should encourage 
authors, even in the most 8|>ecialized fields, to 
make (dear wherever possible the probable position 
in relatively simple language and not leave it to 
the unfortunate general reader to become lost in 
the confusion of contradiction and detail. 

Everyone must experiment with heavy water 
in these days, and there is a section on ferment 
reactions in its presence from K. F. BonhSffer of 
Leipzig. It is largely mathematical and does not 
make any particular point. 

The chapter by Emil Abderhalden on the 
protective ferments demands careful study. Ap- 
parently when foreign substances of a hydrolysable 
character are introduced into the blood stream, it 
is not long before appropriate new enzymes 
appear capable of breaking them down, and these 
enzymes afterwards apjmar m the urine. These 
protective proteinases are (jharacterized by being 
sharply specific towards the substrate which has 
called them into being. Their origin has not been 
discovere<J ; they can be detected in blood serum 
and in urine within leas than 24 hours of the 
introduction of the foreign substance. The subject 
is a new one and obviously of outstanding im- 
portance. It is interesting to note the two con- 
flicting trends in enzyme theory-HSome emphasize 
the absolute character of the simcifioity, others 
consider a particular enzyme, for example emulsin, 
to have a wide range of activity though it acts on 
some substrates with extreme slowness. 

Lastly may be mentioned an American oontri- 
butiou, by J. B. Summer of Ithaca, on antiurease, 
a member of the class of anti -enzymes of which 
sixteen have already been mentioned in the 
literature. Oystalline urease being available, it 
was possible to study the production of antiurease 
by injecting it into an animal. The author 
speaks of having made the purest antibody 
preparation yet obtained, though ho has not yet 
succeeded in crystallizing it. This work is of 
importance. 

These brief extracts must suffice to show some 
of the directions in which hopeful progress is being 
made. The work is truly international, the 
laboratories of the world are co-operating in it 
and it is worth while to stress this, the real and 
the predominant aspect of scientific chemical 
activity, as the true state of affairs, and to regard 
the excessive reference to warlike activities as 
largely an overstatement, E. F. A. 
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The Rengma Nagas: A Changing Tribe 


The Rengma Nagas: 

By J. P. Mills. (£\ibliflhetl by direction of the 
Government of Assam.) Pp. x-f 381+17 plates. 
(London : Macmillan and Co., Lid., 1937.) 25«. 
net. 

TVyTORE than fifteen years ago, the reviewer in 
Nature of an earlier monograph in this 
series expressed the hope that it might be followed 
up by monographs on other Naga tribes including 
the Rengma, and Mr. J. P. Mills, honorary director 
of ethnography for Assam, in dealing with that 
tribe, has now filled in one gap in our existing 
knowledge, so that we have a series of works 
dealing with all the tribes occupying the middle 
of the major portion of the administ/cred area of 
the Naga Hills. 

The gaps in our knowledge liave been filled in 
more ways than one, for whilo Mr. Mills has found 
less to say about the social organization, for 
example, of the Rengma, than he had to say about 
the Ao in his last monograph, he has given even 
greater details of minor observances, formulae and 
superstitions of daily life. Thus we are told exactly 
what a man should do when he is going out to 
snare hornbills, or precisely what misfortunes Ijefall 
a man who remarks how good a wild yam tastes. 

The author is, by the way, perhaps too sweeping 
in describing the Great Indian hornbill as feeding 
“exclusively on fruits and berries’’ ; at any rate, 
a tame one. whic^h belonged to the reviewer and 
lived unpinioned in his garden, spent much time 
in searching for spiders in the thatch, and preferred 
butter oven to mulberries. Incidentally, also, the 
Angami dye referred to in a foi>tnote on p. fifi is 
made from the leaves not, strictly speaking, of an 
oak tree, but of the Macarariga dentictdata, and, 
in order to obtain the true black, a cloth must first 
be boiled with macaraiiga leaves and then steeped 
in black mud, the iron salts in which act on the 
gaUic acid from the tree to make a fast black. 

Particularly interesting are the details which Mr. 
Mills gives of a purificatory ceremony of a kind 
not previously described, the reviewer believes, 
iu any monograph of this series. 

The Rengma are a tribe now split into three 
groups ; one of these migrated westwards to the 
Mikir Hills in the first quarter of the nineteenth 
century ; the other two remained in the Naga Hills, 
but hare become widely separated by the north- 
ward migration of the Serna tribe. It is with the 
last two sections that Mr. Mills’s monograph deals, 
and he speaks of them throughout with reference 
to the Naga Hills administrative district as the 


Western and the Eastern Rengma, but the Middle, 
or Central, and Eastern would be more precise 
terms. It is unfortunate that official duties mode 
it impossible for him to deal with all three groups, 
since the changes which have taken place in the 
westernmost group, everywhere in (contact with 
other peoples, have been very great, and would 
have afforded an interesting, if depressing, example 
of the effects of cultural contact and subsequent 
sophistication. 

Even so^ Mr. Mills has some very important 
reflections to make on certain aspects of mis- 
sionary teaching, particularly as to the policy 
sometimes pur8ue<i of discouraging the payment 
of marriage prices. The tendency of the mission 
has been, if not actually to discourage, at best to 
refrain from encouraging the practice of paying a 
siibstantial sum for the privilege of marrying a 
man’s daughter. The practice is a healthy one, 
as it provides some economic insurance for prosier 
treatment of the bride by her husband, who stands 
to lose the sum i>aid if his wife leave him imder 
provocation, and for the good behaviour and 
fidelity of the wife, who in turn must refund the 
payment if she give good ground for divorce. In 
some Serna villages where the custom had been 
dropped on conversion to Ghristianity, a tendency 
was manifested towards a quite uncalled-for and 
unjustifiable putting away of wives, or desertion 
of husbands, sitice the unfaithful party stood to 
lose nothing by the change, 

Mr. Mills defends the payment of marriage 
prices among the Rengma on similar grounds, and 
it might be added that the retention of the custom 
is jmrticularly desirable in the interests of the 
bride where there has been a recent change from 
polygyny to Christian monogamy, and where the 
tendency towards marrying more than one wife is 
likely to show itself in divorce and re-marriage if 
there be no serious obstacle. 

The Government of Assam is the one administra- 
tion in the Indian Empire that has the wisdom, 
the foresight and the interest in good governance 
to produce a series of detailed accounts of the 
customs and lives of the peoples of primitive 
culture surviving in the wilder parts of its province. 
This one is more than worthy of its precursors ; it 
is well produced, well illustrated and well indexed. 
Two misprints only (on pp, 09 and 92) -were 
detected by the reviewer, but he badly missed a 
map. Both Mr. Mills and the Assam (Government 
are to be congratulated on this addition to their 
unrivalled series of tribal monographs. 
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Mitogenetic Radiation and the Theory of Nerve Excitation 


Mitogenetic Analysis of the Excitation of the 
Nervous System 

By Prof. A. G. Gurwitsuh. Pp. ii-f 114. (AniBter- 
dam : N. V. Noord-Holliindscho Uitgcversmaal - 
schappij, 1937.) 3.75 f. 

outcome of Prof, A, G. Gurwitseh's latoat 
^ monograph is a new ‘chain reaction' theory of 
excitation, based, in its more concrete form, on 
the experimental results described in tlie body of 
the book. The peciiliarity of tlie new theory is 
that it allows for the existence of many qualita- 
tively different states of excitation, while ignoring 
completely the electrical, thermal and chemi(’al 
phenomena studied by classical methods. The 
more general considerations which appear in the 
concluding chapter will jx^rhaps receive better 
attention, and will doubtless awaken the sympathy 
of those who, with Gurwitsch, feel that the study 
of electrical changes in artificially stituulated nerve 
affords an inadequate basis for the eoinprchensioii 
of the “urdimited variability . . . and the continuity 
of functional states" of the nervous system. 
These ideas are derived from Driesch and from 
Gurwitsch's earlier work on the "cerebral field", and 
owe little to his study of mitogenetic radiation. 

The experimental foundation of the new theory 
is somewhat as follows : Resting medullated nerve, 
in common with many other biological systems, is 
said to emit a complex ultra-violet spectrum of 
exceedingly low intensity, wliich originates in the 
nerve fibre itself. The medullary sheath, although 
highly opaque to ultra-violet radiation of macro- 
scopic intensity, contrives to transmit the radiation 
emitted from the nerve fibre by a remarkable 
chain process of absorption and secondary omission, 
so that it can conveniently be observed externally 
by its effect on the rate of division of yeast cella— 
an aspect of the subject that has already been 
subjected to destructive criticism (see Biol Rev., 
10, 42 (1935); and Natcrk, 133, 8«0 (June 
9, 1934)). "Biological" spectral analysis of the 
radiation, and comparison with that produced by 
enzyme reactions proceeding in vitro, suggest that 
it can be used as an index of the chemical processes 
occurring in nerve. It is found that whereas the 
resting sciatic emits radiation due to glycolysis, 
oxidation and proteolysis, the stimulated nerve 
gives a different radiation, the composition of 
which depends on the mode of excitation — mechani- 
cal, eleofadoal, reflex, etc. Thus, in Gurwitsch*8 
opinion, the existence of a qualitative variability 
of states of exdtation is established. Sub-threshold 
stimuli, moreover, idso give rise to a propagated 


disturbance, accompanied by characteristic chemi- 
cal changes, so that the all-or-none law appears 
to be a mere artefact, ascribable f o the t>oo exclusive 
interest of classical physiologists in action currents, 
excitability, and so forth. 

Not only di:>e8 nerve show this variability of 
response to stimuli of the usual typo ; it also 
responds, with a propagated wave of chemical 
action, to intermittent exposure to mitogenetic 
radiation from some other so\ir(^e. This so-called 
"mitogeneti(r excitation" appears after a latent 
period of 0*001 sec., is transmitted at a rate of 
30 m./sec., and its nature varies with the nature 
of the exc'iting radiation. A single line from the 
glycolytic spectrum, of wave-length 2I7"218ptjt, 
say, will set iip a propagated disturbance involving 
emission of this same line, and, in addition, of 
other lines of the glycolytic .spectrum— ime, for 
example, at 190 192fxg. An interesting case, as 
Gurwitscli puts it, of “antistokes”. A pure glucose 
solution, it may be mentioned, shows a similar 
secondary excitation which travels through the 
solution at a rate of 10-12 m./sec. 

With regard to the behaviour of the central 
nervous .system, Gurwitsch has studied the radia- 
tion emitted from the surface of the t)ptic (diiasma, 
the optic lobes, the hemispheres and the medulla 
of a frog stimulated risnally. He finds that the 
"\dsual act" is acc’.ompanied by emission of radia- 
tion from all these regions ; the stationary spatial 
distribution intensities in the cortex are a function 
of the nat ure of the stimulus— varying, for example, 
when a white visual field is replace<i by a moving 
black pattern on a white ground, although a 
half white and half black field gives the same 
pattern, whether the black or the white portion 
forms the upper half. The spectra from the optic 
nerve and the hemispheres are also different with 
stimuli of different colours. 

Sufficient has been said to indicat-e the general 
nature of Gurwitsch 's experimental evidence, 
although it is not po8,sible in a short review to 
deal with all its complexities, and siurely not 
necessary to indulge in any lengthy criticism. 
Gurwitsch’ 8 discoveries speak for themselves, and 
the reviewer ma}’^ be forgiven for taking to heart 
the author’s advice, in a footnote dedicated to his 
critics, "to act more cautiously in the future, in 
order not to find themselves in a ridiculoxis 
position". He may nevertheless be allowed to 
suggest that the discoveries in question are open 
to serious doubt on physical, chemical and 
physiological grounds. j. 3. Batbmau. 
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The Nature of Human Nature : 

and other Essays in Social Psychology. By Prof. 
Ellsworth Faris. (McGraw-Hill Piiblioations in 
Sociology.) Pp. xii*f 370. (New York and London : 
McGraw-Hill Book Co., Inc., 1937.) 21«. 

Ambkioan sociology has been often describcii as 
suffering firom two major though mutually exclusive 
complaints : a tendency to systematization which 
bordoifi on vacuous verbosity; or, in contrast, a raw 
empiricism satisfied with increasingly detailed de- 
scriptions and the endless and aimless collection of 
fact, numerical in preference. On the whole, this 
indictment is as irnfaii- as in a few exoeptionaLcases 
it; is amusingly apposite. 

The present volume by one of the veterans of 
American sociology is a proof that Prof. Faris — and 
he represents the best and most numerous group of 
his colleagues — can be at the same time concrete and 
theoretically inspired ; interested in facts, yet always 
infusing them with theoretical insight and human 
sympathy. The volume consists of collected essays 
ranging over a vai'iety of subjects, and written over 
a period of years. 

Some of the chapters are vigorously controversial. 
His robust, almost brutal handling of Pareto will be 
a delight to those of us who dislike in*ational fashions 
in science (or pseudo-science) and quasi -religious 
cults in abstract sociology. The chapters on race and 
racial problems show once more the American mind 
at its best. Prof. Faris is, needless to say, strongly 
opposed to all extreme racial theories. He does not, 
however, dismiss the factor of race as a mere figment 
but deals witli it in a truly scientific spirit. The 
group of essays on ethnographical subjects are based 
on the author’s personal acquaintance with Central 
Africa, where he has lived for seven years. In his 
treatment of psycho-analysis and behaviourism, in 
the fundamental problem of human instincts in 
iwKjiety and in his discussion of the Jewish question, 
we find everywhere an outspoken, honest, shrewd 
and at the same time, widely rood and rarely culti- 
vated mind. The book is written in simple and 
direct English ; it is witty and full of vigour ; 
it is as interesting as it is instructive ; it vindicates 
the scientific character of American sociology. 


their Nature, Origin and Place in the Science of 
Astronomy. By Mary Proctor and Dr. A. C. D. 
Crommelin. Pp. xi+204. (Tendon; The Technical 
Press, Ltd., 1937.) 8s. 6d. net. 

This work is written in simple and non-technioal 
language and for this reason it will prove attractive 
to tlie general reader. The student of astronomy too 
will find it a most useful book, especially for references, 
as it supplies very useful information on famous 
comet hunters and also on the history of some of 
our well-known comets, Pons-Coggia-Winnacke- 
Forbes, Halley, Biela, ^oke, etc. There is a 
description of the return of Holky’s Comet in 1910—* 
a return which caused considerable intereet In the 
astronomical world especially, os Drs, Cowell and 
Crommelin had devoted a lot of time to the 


computation of the perturbations by the planets. 
They predicted the time of perihelion passage as 
April 17, 1910, and this prediction was correct to 
less than three days. 

Miss Proctor’s father, Richard A. Proctor, showed 
many years ago that there were insuperable diffi- 
culties against the theory of the capture of comets 
by planets, and this is discussed in the present book. 
Dr. Crommelin supports Proctor’s position and has 
devoted much att^tion to the view that tlie comets 
are not extra-solar. Ho agrees with Proctor that the 
short -period cornets were expelled from the giant 
planets, but considers that Proctor was in error in 
postulating this expulsion millions of years ago. 
Crommelin believes that it took place in compara- 
tively recent times— -a view which is supported by 
the well-kqown fact that these short -period comets 
are rapidly disintegrating and last only a few centuries, 
not millions of years. 

The book has a number ol' useful illustrations and 
an index is a groat ooiiv'cnienee. It is a very readable 
and interesting work. M, D. 

Das Gallium: 

eine kritisohe Wurdigung dor Erkenntnisse mit 
experimentellen Beitragen. Von Dr. Erich Eine<ske. 
Pp. 156. (Leipzig : Leopold Voss, 1937.) 12 gold 

marks. 

This monograph gives a detaile<l accoimt of the 
element gallium, wliich is now available on the 
market. After a historical introduction, it siK^dfies 
the sources of gallium and the methods of extracting 
the element from them, 'rhe physical and chemical 
projwrties of gaUiuxn and of its alloys and compounds, 
including organo -metallic compounds, and the an- 
alysis of gallium, are described with 460 references 
to literature and 16 patents. Since 1932 gallium has 
been separated from the by-products of the cop|)er 
schist of Mansfeld by the Vereinigten Chemischen 
Fabriken at Iieopoldshall, and the price is now about 
10 marks per gram. The metal has a very low 
melting point, 29*78°, and remains supercooled much 
below 0°, and a high boiling point, so that its pse in 
high -temperature thermometers in quartz has been 
the object of research. Gallium compounds have also 
found application in pharmacy. The book contains 
some original observations by the author and is a 
valuable survey of the present knowledge of gallium 
and its comjK)und3. 

Photography 

By Dr. C. E. Kemieth Meos. Pp. xii + 214 + 03 
plates. (London : G. Bell and Sons, Ltd., 1930.) 
7s. 6d. net. 

iK January 1936 the ’^CSirietmae Lectures” at the 
Royal Institution were given by Dr^ Mees. His 
book covers the ground of the lectures in a very 
loadable and extremely weH -illustrated way. The 
history of photography is fairly fuUy summarized in 
a chapter of thirty-three pages. Anotor chapter 
desorihes the mimufacture of photographio xnalet^* 
The remainder of the book deals with the prhuii^Qdes 
and ai^licationa of photography. 
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Mechanics of Sport* 

By Sir Gilbert Walker, C.SJ., F.R.S. 


TN games with a ball in their moBt. primitive 
^ stages, the ball may simply a convenient 
lump to be thrown or hit ; but effects of spin 
soon play their part. It is well known that Prof. 
P. E. Tait measured the starting speed of a golf 
ball and thought he had proved mathematically 
that its range eould not be more than about 
two-thirds of the distance that his son procee<led 
to drive it. The cause lay in the upward force 
due to the under-spin, and the explanation of such 
an effect had been given by the late Lord Rayleigh, 
aa well as in general terras by Sir Isaac Newton. 
Similar efiFocts may be seen in a slice at golf, a 
swerve in cricket or baseball, or an American 
service at lawn-tennis. 

Another game in which a swerve occurs is curling, 
and the path of a stone happens to have the same 
relation to its spin as that of a ball moving through 
the air. Now the bottom of a stone is not flat, 
but is hollowed, so that it is in contact with the 
ice over a circular line about 6 inches in diameter. 
I^t us suppose that the direction of spin is such 
that the forward side is travelling towards the loft. 
If we think of the sideways friction on the circle of 
contact, that in the front half of the circle is t-o 
the right and on the rear half to the left. Now 
the stone moves to the left, so the friction on the 
rear half must be the greater. But as the forward 
motion of the stone as a whole is retarded by 
friction on the ice, the pressure on the rear half 
must be less thari that on the front half ; and if 
the stone were moving over a glass plate the rear 
friction would be the less and the stone should 
swerve to the right. This actually happens. On 
ice, however, it swerves to the left and so there 
must be better lubrication on the front half, or 
greater pressure, than on the rear half. Now we 
know that when ice is not far from the melting 
point, pressure in excess of a critical value melts 
the ice and reduces the friction : it is this property 
that makes skating possible, for it produces a film 
of watw between the skate and the ice. So 
there should be more melting in the front half; also 
a stone should refuse to curl when its pressure 
cannot melt the ice, that is, when it is very cold. 
This agrees with experience. 

Quriously enough, there is yet another case in 
which rotation sets up deviation in the same 
direction as for a ball. It is that of a falling long 
strip oardboard. As Maxwell pointed out, if a 
Sfriin is started, the downward velocity will be 
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least after the plane of the strip has passed through 
the horizontal and greatest after passing through 
the vertical. So the couples tending to increase 
the spin will be greater than those tending to 
cieorease it ; and the spin will grow. Also the 
horizontal forces will be greater after the vertical 
position has l>eeii passed through, and the side- 
ways motion will appear. An example of this may 
be seen in the bull -roarer, an implement used in 
magical rites by primitive men over a large part 
of the earth. When the bull-roarer is twirled round, 
the string describes a cone on the side indicated 
by the theory, and when it has twisted so far that 
it must start untwisting, the cone shifts over to 
the other side. 

Some effects of the ‘nap* of a cloth may now be 
considered . A billiards player learns by experience 
that the path of a hall travelling slowly with much 
‘side*, that is with a rapid spin about a vortical 
axis, will be diverted to the right or left according 
as the spinning motion on the right side is with 
or against the nap. The deflexion may be something 
like an inch in the length of the table. I have seen 
pages of mathematical analysis vainly devoted to 
the subject. But if wo state the result in the form 
that the path bonds away from the side on which 
the nap is being rubbed up and toward that on 
which it is being nibbed down, the explanation is 
obvious ; for on the rubbed -up side the effective 
surface is higher than that on the stroked-down side, 
and the ball moves, as it were, on an inclined plane. 

Let us consider now some of the weapons of 
primitive people. Slings and stones ore still widely 
used, but the range of an arrow or a throwing 
s})ear is much greater than that of a stone of the 
same weight starting with the same speed. A few 
efforts to throw a wooden stick five feet long by 
hand will show that, unless precautions are taken, 
there is a marked teudenejy for it to travel in the 
stable transverse attitude with its length at right 
angles to its path, so that the range is poor in the 
extreme. For steady flight with the axis 
longitudinal we must either provide resistance 
in the rear end, as in an arrow, or put the centre 
of gravity forward, or spin the weapon about its 
axis ; in a throwing spear both the latter devices 
are commonly employed. The natural way to give 
the spin is by wrapping the thumb and fingers 
round the spear, so that it rolls off the hand on 
release. The assegai is thrown in this way, and 
flies like an arrow from a bow ; its penetration 
is very great. 
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In the course of time, primitive peoples have 
developed two devices for throwing, the spear* 
thrower and the beckett. The former is a stick 
about two feet long and in its use the spear lies 
along the spear -thrower with its butt resting against 
a projecting peg. This makes possible an invaluable 
flick of the wrist and, strangely enough, imparts 
a considerable spin. This would be impossible if 
the spear were not slightly ‘whippy’, so that an 
imperceptible flick to one side in its slightly bent 
state will apply a couple about its longitudinal 
axis. I believe that a range of 150 yards can easily 
be attained in this way. 

The beckett is a short, cord wrapped around the 
spear and also the first finger of the thrower’s 
hand. It enables the wrist to be freely used and 
gives the valuable spin. The Roman pilum was 
thrown in this way with a thong called anmUum. 

A boomerang can to-day be looked on as an 
anticipation of the ‘autogiro’ ; for as with the 
horizontal fan of the autogiro, its rotation provides 
support similar to that of the wings of an aero- 
plane. The couples necessary for its steering are 
produced partly by the warping of its plane and 
partly by the lack of symmetry in its cross-section. 
Returning boomerangs may describe paths of 
various types ; we may have several circuits in 
front, or a figure of eight. But for an ordinary 
missile to be thrown at an animal, the shape is 
designed to give a straight and very fiat tra- 
jectory. Its efficiency is considerable ; when my 
range with a cricket ball weighing 4j oz. was 
seventy yards I could throw a straight-going 
boomerang weighing twice as much a distance of 
185 yards. One of my literary friends used to 
maintain that a boomerang alighted rotating 
faster than when it left the thrower’s hand ; and 
I used to reply, with the cocksureness of a mathe- 
matician, that such a thing was impossible. But 
we are now familiar with the way in which, except 
in recent patterns, the rotation of the fan of an 
autpgiro was provided, not by the direct drive of 
an engine, but by the forward rush of the machine 
through the air. 8o my literary friend was not far 
wrong. 

A well-known tool of the Stone Age is the adze, of 
which the head, or celt, may have a curious 
property ; when placed on a fixed plate of 
clean glass it may spin in one direction but 
not in the other. The celt is oval and at the point 
of contact with the plate the lines of* curvature 
ore not, in general, precisely parallel with the 
dynamical axes — the axes based on the distribu- 
tion of matter. There is rotational asyxOmetry , and 
this shows itself when the celt is spun, ^eewry 
brings out another pmdox ; when tapped at one 
end rotation is set up, and the direction of this may 
be reversed merely by raising the centre of gravity. 
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Let us now turn to some problems of the motion 
of living beings. The art of swimming has been 
revolutionized by copying primitive peoples in 
methods so obvious that we ought to have thought 
of them. Thus in 1892 the record for the mile 
was 29 min. 25 sec. ; it is now 21 min. 7 sec., 
an improvement of about forty per cent. In the 
crawl stroke the body is horizontal instead of 
sloping, so that the resistance is redxiced and the 
energy is nearly all spent in propulsion, whereas 
much was spent in keeping the bead out of the 
water. In it, also, useless resistance is not caused 
by moving the arms forward or sideways in the 
water, instead of backwards, and the legs, which 
are not well designed for propulsion, remain nearly 
straight ; their movement, whether the flutter or 
the scissors, is made three or four times to one of 
the arms and has a veiy small range ; its object is 
largely that of controlling the position of the body. 

We will now (ionsider a high jump. A good 
performer crosses the bar in a nearly horizontal 
attitude, so that as he approaches it vertically he 
would, unless something occurred, turn through 
another right angle in descending and alight nearly 
upside down. In fact he learns to make violent 
contortions to avoid a dangerous descent. Perhaps 
the best exponent of this art is the cat, which, if 
suspended by the paws with its back only a few 
inches above a table and released, will fall on its 
feet. It performs the whole operation of rotation 
in the air in about a quarter of a second. This can 
be illustrated by mounting a platform able to 
rotate without appreciable friction, when, by 
repeated use of the arms, a man can turn his body 
completely round as often as he wishes, although 
at no instant is there the sl^test angular 
momentum about the vertical. 

Another theme is that of sailing flight. In the 
tropics whwi the sun has sufficiently heated the 
earth’s surface, we see kites and vultures flapping 
their way upwards until about fifty feet above 
ground ; and then, having reached an up-ourrent, 
their labours cease and they soar in spirals to a 
height of perhaps 2,000 feet ; they may wander 
at will all day and descend at suns^. At the first 
glance it would appear from the inclination of the 
wings that the up-ciurmt would drive the bird 
backwards, not forwards, but on plotting the motion 
of the bird relative to the air and remembering 
that its wings <ure slotted the paradox is solved. 

I believe that the mechanical efficiency of a 
modem sailplane easily beats that of a vulture, the 
flight of which is handicapped by carrying much 
flesh ; so that in the tropica a skilful and experienced 
pilot should be able to roam all day at ^U. But 
eten in our oomparatitely feeble European sun- 
shine, the distance record is 818 mite and a 
h^ht of more than 19,000 tet has been reached* 
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Tests in Common Use for the Diagnosis of Colour Defect* 

By Dr. Mary Collins 


^T^HE testing of colour-blindness in all its 
^ forms presents a problem of great practical 
importance involving the adoption of a definite 
technique. 

The spectrometer is undoubtedly the most 
fundamental test of colour vision, but it is seldom 
available for practical purposes, and the majority 
of tests, apart from those in scientific laboratories, 
are carried out either with some kind of lantern 
test or some kind of pigment test. There are 
various types of lantern tests available. The 
Edridge-Green colour perception lantern is the 
only one which has been used by the writer. A 
newer model is the Board of Trade lantern test, 
recommended with modifications by the committee 
set up to consider colour vision requirements in 
the Royal Navy. In using tliis the eyes have to 
be dark-adapted for 16 minutes. The Giles-Archer 
perception unit is also a new and simple model, 
and it, too, requires the eyes to be dark-adapted. 
These lantern tests, and many others, have the 
advantage that coloured lights are used instead 
of pigments, which brings conditions of testing 
nearer to everyday conditions in the Services, the 
railroad, navigation and aviation. 

Certain pigment tests have also been extensively 
used, and it is these I slxould like to discuss in 
some detail. In some of these tests, it is puzzling 
to find mistakes made sometimes by individuals 
with normal colour vision which should only be 
made by colour-blinds. The printing of the tests 
may be partially to blame, but it must be recalled 
that decisions are constantly being made on the 
results from these teste, and therefore it is essential 
to recognize which responses are diagnostic and 
which can be ignored. In order to reach a valid 
basis for diagnosis, I have given a battery of tests 
under constant conditions of distaniie and illumina- 
tion to an unselected group of about 340 candidates, 
exclusive of colour-blinds, applying to be accepted 
os apprentice printers. Their responses, there- 
fore, to the tests may be compared with the 
responses of a group of oolour-blinds tested under 
the same conditions. This normal group acts as a 
control group against which the results for each 
test used can be evaluated at its proper worth. 

Owing to exigencies of space it will not be 
possible to discuss the details of the results obtained 
with all the tests which have been used. I can 
indicate the type of investigation under progress by 
giving the results from one of the tests only, “The 
Ishihara Tests for Colour Blindness” {6th Edition). 

^C&nHnued from pago 584 . 


The Isliihara test is composed of a number of 
pseudo-isoehromatic plates in which coloured 
numerals appear on ooloxired backgrounds. In 
some of the plates only part of a numeral appears 
to a person who is colour-blind, this being de- 
pendent on the colours used. For example, an B 
may be the numeral read by one with normal 
colour vision, but only part of it may be seen by 
the colour-blind, and he reads it as 3. Or a totally 
different numeral may be seen by the colour-blind 
from the arrangements of the spots before him, 
and instead of seeing a 6 as the majority would do, 
he sees a 2 standing out distinctly from the back- 
ground. Further, in some pllstes, the position is 
reversed as it were, and although the person with 
normal colour vision sees nothing but a blur of 
colour, the colour-blind sees a numeral quite 
clearly. If one with normal colour vision looks at 
these plates through a blue glass, the ‘hidden’ 
numbers become visible. 

The individuals forming the control group who 
were tested were found to vary markedly in their 
colour discrimination. It seemed advisable to 
divide them into two groups termed respectively 
N (normal) and N— (showing greater deviation 
from the normal). The olassifixiation is of necessity 
an arbitrary one because it is difficult to know 
where to draw the dividing line ; in fact, the line 
of demarcation between colour-blinds and non- 
colour-blinds may itself vary according to the 
purpose in hand. In the report of the “Colour 
Vision Requirements in the Royal Navy”, already 
referred to, it is stated of a certain test that if 
used alone it causes extravagant rejection of 
candidates who may be fit even for the seaman 
branch. This merely indicates that the standard 
for rejection can be changed in accordance with 
the post to be filled. It is interesting to note that 
three grades, so for as colour discrimination is 
concerned, are suggested in this report. 

The colour- blinds in the present test have been 
classified thus because of their responses not to 
any single test but to at least six tests, and in 
some oases a spectrometric examination was also 
made. Similarly, in the N and N — groups, their 
allocation to these classes is based on the results 
obtained from the same battery of testa. 

The accompanying table shows the results from 
the Ishihara test when given to these three groups. 
The percentage frequency of the responses in each 
group has been calculated with regard to normal 
responses and colour-blind responses. The table 
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is read thug : in plate 5, 66 per cent of group N 
read the dgures correctly as the normal do, that 
is, read them as 74, whereas 11 per cent of group N 
read the figures as the oolour-blmds do, that is, 
read them as 21. The frequency of responses 
other than normal and colour-blind has been 
omitted. In the N — group, 29 per cent gave 
the normal response, 31 per cent the colour-blind 
response. In the colour-blind group, 0 per cent 
gave the normal response, 81 per cent gave the 
colour-blind response. 


ISHIHARA TBST. 

Freguenoy in of normal and colour- bltmi responses for 

jV, , and colour-blind groupH. 


Plates 

As read 
by 

nonnal 

M road 
by C.-J5. 

Konnal 

A. C.-S. 

A 

A. 

;..s. 

Colour-Blind 
A. O.-R. 

1 

12 

12 

100 

0 

100 

0 

100 

0 

2 

8 

8 

100 

0 

100 

0 

40 

55 

3 

6 

5 

100 

0 

100 

0 

21 

71 

4 

6 

2 

09 


92 

4 

12 

74 

5 

74 

21 

56 

n 

29 

31 

0 

81 

6 

2 

— 

09 

0 

83 

1 

0 

100 

7 

a 

— . 

100 

0 

06 

4 

5 

05 

8 

5 , 

— 

100 

0 

98 

2 

5 

95 

0 

7 

— . 

100 

0 

100 

U 

2 

98 

10 

— 

6 

91 

4 

89 

6 

0 

05 

11 

— 

2 

72 

27 

48 

48 

0 

100 

12 

26 

oJ) 

90 

0 

90 

1 

5 

f>0\ 

m 

13 

42 


KM) 

0 

100 

0 

10 

55\ 

26/ 


The frequency of responaea other tlian nomiAl ami colour-blind has 
been omitted. 

JV 286 males : — 48 maloH : C.-A. ™ 45 males. 


Plates 2 and 3 are never wrongly read by either 
the A or N - group, but Plate 3 seems the better 
diagnostic test of colour-blindness, as 71 per cent 
of the colour-blinds failed on it, and only 21 per 
cent passed. Plate 4 is equally good, although 
()’6 per cent of the N group and 4 per cent of the 
N — group gave the typical colour-blind responses. 
Plate 6, which is read as 74 by the normal and 
as 21 by the colour-blind, is said by Miles to be 
“certainly the most sensitive indicator of colour 
weakness that we possess”, and in the summary 
at the conclusion of the article, ho suggests that 
in testing men for mercantile establishments only 
Plate 6 need be used at the original interview. 
It is also regarded in the “Report on Colour Vision 
Requirements in the Royal Navy” as one of the 
most searching plates. It is true that 81 per cent 
of the colour-blind read the figures as 21, and the 
others in different erroneous ways, but if we look 
at the results from the N and the A— groups, 
we must modify our opinion. Only 66 per cent 
of the N group passed, whereas 11 per cent failed, 
that is, read the 74 as 21. The remainder read 
the 7 as a 2 or as a 9 or as a 1, so that the figures 
read os 24 (7 per cent), or 94 (2 per cent), ot 14 
(1 per cent) : or the 4 was read as a 1, and the 
numbers read as 71 (20 per cent), or 91 (2 per 
cent) or 11 (1 per cent). In the A- group, the 
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percentage of those passing is even smaller, 29 per 
cent, and the failures 31 per cent. The other 
variations also occurred. It may be, of course, 
that this plate offers a very delicate test of colour 
weakness, and therefore is very effective in picking 
out colour defect of varying degree. But sometimes 
it was the only error the individual made not only 
in this test but also in a group of tests. 

The next four plates seem to be very significant. 
The normal group shows a perfect pass in all four 
and the colour-blinds almost a complete failure. 

The next two plates containing the hidden 
numbers differ very much as regards efficacy for 
detection. The hidden 5 is certainly not visible to 
the normal eye, and the fact that 4 per cent with 
normal colour* vision saw it easily is a curious 
restilt. These 4 per cent have perfect colour vision 
on all the tests, and one would be almost inclined 
to rate them as A . Whether the siipersensitive 
see the 6 or not requires further investigation. 
The 2, on the other hand, is not satisfactory. It 
could be seen fairly easily by all groups, as will be 
evident from the percentages quoted. Twenty - 
seven per cent of the A group and 48 per cent of 
the A — group were able to read it. 

The last two plates are very satisfactory. 

The Ishihara test is a very reliablo test of colour- 
blindness and did not allow any of the colour- 
blinds to pass. It also seems to detect colour 
weakness in a highly efficient manner. 

The results from this test may be sufficient to 
give some idea of the type of investigation which 
has been carried out. A similar analysis of the 
results obtained with other pigment tests — the 
Stilling, Schoaff's mosaic plates, the Nagel, the 
Podesta, the Edridge-Green, etc., leads to similar 
conclusions, namely, differences in the value of 
individual tests, inconsistencies in the findings 
arrived at with any single series, and so on. 

There is a good deal of doubt whether we 
ought to speak of reliability and ooixsistency 
in connexion with the results of this analysis. 
It may be that the discrepancies disclosed are due 
to the great variety of those deviations from 
normal colour vision which are so marked os to 
justify their being regarded from a practical point 
of view as cases of colour-blindness. This inter- 
pretation of the facts is to some extent confirmed 
by the results of filter analysis. Plates which aU 
profess to diagnose deuteranopia, for example, 
show very differently under filter analysis, and 
similarly evoke different responses from different 
deufceranopes. The inference would appear to be 
that we are dealing not with linear variationB in 
degree but with mulridimensional variations* A 
wide new field for investigation is thus disclosed, 
the working of which may yield valuable results 
for the whole theory of colour vision. 
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Work of the Discovery Committee 


Fifth Cobimission of the R,R.S, Discovery JI 
nr'HE Royal RoBearch Ship Discovery II ig 

^ again on the point of departure from London 
for the Antarctic ; she is expected to sail from St. 
Katharine Dock on October 7 aiid will be away 
from England for twenty months. During this 
time she will be continuing the research on the 
distribution of whales, hydrology and plankton, 
the progress of which has been the subject 
of the recent report referred to in Nature of 
September 25. 

The first seven months (the southern summer) 
are to be spent in making a circumpolar cruise 
planned to provide data for comparison with those 
obtained on the wiBter circumpolar cruise of 1932 
and with those of the survey of the southern part 
of the Pacific Ocean in 1934. A circumpolar cruise 
in summer was started in 1935-36, but this was 
not completed as it was necessary to revise the 
programme after a voyage had been made to the 
Ross Barrier to pick up the American airman Mr. 
Lincoln Ellsworth. 

Leaving Cape Town in November, the ship will 
steam south -south-east as far as the edge of the 
pack-ice. On the way southwards a full station 
will be worked every day : this includes tem- 
perature measurements and collection of water 
samples from a series of 22-25 depths between 
the surface and the bottom, and the fishing of 
fine and coarse nets vertically and obliquely down 
to a depth of at least 1,000 metres. 

When the ice-edge is reached, a course will be 
set towards the east, but tacks will be made north- 
east and south-east so that tlie conditions in the 
warmer water of the open sea to the north of the 
pack-ice can be examined as well as those at the 
ice-edge itself. While the vessel is to the south- 
ward of the Antarctic convergence — the boundary 
between antarctic and sub-antarctic conditions at 
the surface — a constant look-out will be kept for 
whales ; estimations will be made of the relative 
numbers of Blue and Fin wholes seen, and 
some comparison will then be made of the 
relative abundance of whales in the different 
sectors. 

In Antarctic waters special nets will be fished 
for krill (the food of whales) and particular atten- 
tion will be paid to the collection of young krill 
near the ice-^e. Where the ice conditions allow 
tke ship to roach the continental shelf, there will 
<dso bo more intensive work, 

In oi^er to complete the circumpolar voyage, 
the ship must steam northwards to Australia and 


New Zealand to replenish her bunkers with oil 
fuel, and she is expected to be in Fremantle late 
in December and in Dunedin early in February. 
Further supplies of fuel will be taken from the 
Falkland Islands and South Georgia. On both 
northward and southward voyages the routine 
observations— at least one full station daily — will 
be continued ; they will give sections atToss the 
Antarctic, sub- Antarctic, and sub-tropical zones, 
and comprehensive data for further research on 
tlie problems of the meridional circulations of 
water and plankton. 

In the Atlantic Ocean four lines of stations will 
be worked across the cold current which flows 
towards the east from the northern part of the 
Weddell Sea, and observations will be mode 
between 0° and 20° E. in the current that flows 
westward into the Weddell Sea along the fringe 
of the Antarctic continent. The purpose of those 
observations is to obtain a substantial sample of 
the krill population in the Weddell Sea current. 

The ship is expected to complete the circumpolar 
voyage and to arrive back in Cape Town early in 
May 1938, and she will sail southwards again, in 
midwinter, about July 1. 

The second half of the commission will be spent 
in the eastern part of the Atlantic Ocean and the 
western part of the Indian Ocean, and repeated 
lines of observations will be made along the 
meridians 0° and 20° E. The repeated cruises will 
only differ in so far as they are affected by the 
position of the ico-edge, and great care will be 
taken to preserve a uniform method of making all 
the observations so that comparisons of the results 
of successive cruises will be as valid as possible. 
The work wiU include observations on whales ; 
measurement of temperature, salinity, nutrient 
salt and oxygen concentrations between the surface 
and the bottom ; intensive plankton fishing — 
particularly for krill — down to a depth of at least 
1,500 metres ; and meteorological observations 
and bird counts. It is hoped to repeat the cruise 
— southwards along 0°, eastwards near the ice- 
edge, and northwards in 20° E. — at least seven 
times before April 1939, when the sliip will return 
to England. 

The director of research, Dr. N. A. Mackintosh, 
will accompany the ship during the first part of 
the work, and the scientific staff will include Mr. 
H. F. P. Hardman and Mr. A. J, Clowes as hydro- 
logists, and Dr. T. J. Hart and Mr. J. A. Nicholson 
^ zoologists. Lieut. L. C. Hill, R.N.R., is again 
in executive command. 
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At the recent Imperial Conference the possibility 
was mentioned of some form of co-operation 
between the Dominions in any form of economic 
or scientific activities which might be undertaken 
in the future in the Antarctic. In this connexion 
the governments of South Afnca, Australia and 
New Zealand have been invited to nominate 
scientific or other workers to sail with the Dis- 
covery //, each for a section of the circum|K)lar 
cruise, in order to study the methods of research 
used by the Discovery Committee. 

Whale-marking Voyage of the 
R«RS» William Scoresby 
The Royal Research Ship WiUiam Scoresby^ the 
Discovery Committee’s smaller ship, which is now 
used mainly for whale-marking, has already sailed, 
the purpose of her early start being to search for 


whales in sub-Antarctic waters before they have 
reached the Antarctic feeding-grounds. The route 
to be taken depends largely on the abundance and 
movements of whales. Fuel will be taken, however, 
at South Georgia in November, and it is probable 
that operations will then be extended eastwards 
towards Bouvet Island if ice oonditiojis are suit- 
able. It\ the second part of the season the ship 
will move to more westerly regions, near the 
South Shetland Islands and in the eastern part of 
the Pacific sector. 

The WiUiam Scoresby sailed on September 16 
and is expected to return about April 15, 1938, 
Mr. G. W. Rayner is in charge of the operations 
and Lieut. R, 0* Freaker in executive command. 

Some fouF thousand whales have now been 
marked and more than ninety marks have so far 
been returned. 


Genetics and Taxonomy 


V ARIOUS articles and letters that have 
appeared in Nature during the past few 
years suggest that workers in special branches of 
biology (particularly in cytology, ecology, and 
genetics) are showing an increasing interest in the 
impact of their discoveries on taxonomy, and 
that this interest is shared by their taxonomic 
colleagues. Papers and discussions at the annual 
meeting of the British Association may also 
frequently be accepted as an indication of what 
subjects are developing in scientific favour. At 
the recent meeting at Nottingham a morning was 
devoted by Section K (Botany) to **Genetios and 
Taxonomy”, with a rather wider range in the 
papers and discussion than is suggested by this 
general title. 

It would appear from Dr. W. B. Turrill’s 
opening paper that plant taxonomy is to some 
extent at the cross-roads. The old orthodox (or 
*alpha’) taxonomy, based largely or entirely on 
morphology, has remarkable achievements to its 
credit and there is still much to be done by its 
traditional methods, especially in the floras of 
the botanioally less explored parts of the world. 
On the other hand, the new methods, especially 
those with an experimental basis, are leading to 
the discovery of important characters or attributes, 
many easentiaUy j^ysiologioal, which show that 
the old classification needs improvement or even 
altering fundamentally if it is to be of the widest 
xm, pytogenetioal invesrigations, while not the 
only Imes of research which are making eontribu* 
tions to a new taxonomy, are of very oonsid^ble 


value since they are throwing light upon the 
following problems which concern the taxonomist : 
the degree of plasticity of the genotype, the 
occurrence and constancy of correlation of charac - 
ters, the occurrence and nature of sterility barriers, 
the evaluation of characters, the recognition of 
hybrids, and the phylogeny of species. Examples 
illustrating the influence of experimental investi- 
gations on taxonomic concept, with reference to 
the above problems, are furnished by the research 
at Kew and Pottemo on species of Banuncvii^, 
Silene, CenUiurea, ArUhyUiSy PlanUigo, and other 
genera. 

Not infrequently modem investigations support 
morphological classification, as Mr. W. J. G. 
Lawrence showed for the genus Dahlia and Dr, 
K. Blackburn for Silent. For an increasing number 
of genera, oyto-genetioal and biochemical analyses 
enable rapid and precise (k)mparisons to be made 
between species, thus providing the taxonomist 
with a further measure of the relationship and 
evolution of species. The work at the John Innes 
Horticultural Institute on St/re]^amrpm and Del- 
phinium serves as an example. 

In such a group of plants as the grasses, tax- 
onomists have sometimes attached undue import- 
ance to easily observed but relatively inconstant 
characters. Dr. T. J. Jenkin suggested the desir- 
ability of close co-operation between the taxonomist 
and cytogeneticist in elucMating the history and 
behaviour of pasture grasses and thus preparing 
the way for a better general obsMufioation of these 
economically important plants tiian at presrait 
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exiHtfS. Problems of interspecific and intergeneric 
hybrids are the oonoem of both the cytogeneticist 
and the taxonomist, as is also the determination 
of phylogenetic relationships. The taxonomist has 
to evaluate the characters he uses, making some 
of generic, some of specific, and some of varietal 
value, and so on. In Lolium, gonetical research 
shows that height has little value aus an indicator 
of relationships and specific distinctness, since a 
plant two inches high may be a sib to a plant 
twenty inches high. In the genus Dahlia^ corolla 
(jolour definitely characterises two groups of 
specjies and the wide colour range shown by the 
garden D. variabilis is, in agreement with other 
evidence, a witness to its origin as a hybrid 
between species of the two groups. Such examples 
of recent research illustrate the help the taxonomist 
may expect from the biochemist and cytogeneticist 
in his attempts so to c'lassify plants that the 
classification is not only widely useful but also 
indicates relationships. 

In return for such help the taxonomist can assist 
his colleagues not only by identifying tbeir original 
material on the basis of *alpha’ taxonomy, but also 
by indicating problems which are recognized as 
unsolved by the older methods. Prof. J. R. 
Matthews gave examples of closely allied species 
which were probably derived from a common 
ancestral stock but which have now a different 
geographical range. Cytogenetic research on such 
plants as Ranuncttlus Flammida and E, reptans, 
CaUha palustris and C. radicana, Primula farinma 
and P, acoticUy combined with other methods of 
investigation, might lead to the formulation of 
general views regarding the influence of isolation 
in speoiation. Knowledge of the origin of the 
geographical race or subspecies may well give us 
a more complete knowledge of the origin of species. 


The results of modem lines of work are beginning 
to influence tax6nomic thought by making tax* 
onomists consider the logical basis of their classi- 
fication. There seems a general agreement 
that ‘alpha’ taxonomy (based essentially on 
morphology) should be maintained for the present. 
Subsidiary classifications, often based on a very 
limited and deliberately abstracted number of 
attributes are, however, essential for special 
pur|)O 80 B and especially for deductions from corre- 
lation of attributes. Such a classification as that 
of Turesson, which was ably advocated in the 
discussion by Dr, J. W. Gregor, has a considerable 
value both as a means of stating and comparing 
the results of eco-genotical research and as a guide 
in the practical application of such research to 
agriculture. Such special classifications, however, 
cannot replace a more general one, and exactly 
how far they can be combined .with morphological 
criteria to lead to a practical and logically sound 
classification is a matter for continued experiment. 
As Dr. I'urrill said : “by trials and errors this 
‘experimenting taxonomy* will enable, one hopes, 
orthodox relatively stabilized taxonomy to incor- 
porate new data and so to advance, gradually and 
cautiously, from an alpha position towards a far-oflF 
omega perfection of the classification of all bio- 
logical knowledge**. 

The formation of the Association for the Study 
of Systematics in Relation te General Biology 
(see Natukk, July 24, 1937, p. 163 and Aug. 7, 
1937, p. 211) was cordially welcomed at several 
sectional meetings of the British Assotuation. It 
has evidently awakened (jonsiderable interest 
amongst biologists and should do much to stimu- 
late and co-ordinate research into the many 
problems of equal importance to taxonomists and 
their (colleagues in other branches of biology. 


Obituary Notices 


Prof. Albert Heim, For. Mem. R.S. 

T he news of the death on August 31 at the age of 
eighty -eight years of the veteran geologist Albert 
Heim, though not unexpected, comes as a sad shock 
to many admirers. A very great man has gone, and 
a treasured connexion with the early days of Alpine 
Btruotural interpretation has at last been broken. As 
a student, Heitn came under the spell of Arnold 
Escher von der Linth, an open-air researcher, a groat 
talker, but no writer. Heim loved the momtain side 
no leas, but fortunately he was on artist, excelling 
with both pen and pencil ; and in his early publica- 
tions he preserved in truly glorious fashion Esohor’s 
disooveries, enriched by numberiess observations of 
his own. Haim's teohmoal skill was such that he 


himself engraved the copper plates of many of the 
illustrations that adorn his text. 

The great drama of Heim*s scientific life had its 
origin in one of Esoher*s favourite ideas, the ‘double 
fold* of the Glarus. In 1841 Esohor argued for the 
existence of ‘colossal overahoving’ of older rooks on 
to younger in the Canton of Giorus. He wanted to 
make the displacement involved as small as possible, 
and, as the cover of older rooks woe discontinuous, he 
presently imagined that he could explain their situa- 
tion by postulating two shoves from opposite direc- 
tions, each with rather less than half the magnitude 
required if the shove were single. Heim adopted 
this theory in his classic "Untersuchungen fiber den 
Meohaaismus der Gebirgsbildung", published in 1878 ; 
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aad he nmintamad it for many years in face of slowly 
developing opposition. 

We may recall Marcel Bertrand’s paper unifying 
the movement in 1884, Suess’s conversation with 
Heim in the same sense in 1892, and Schardt’s one- 
way interpretation of Pre- Alpine teotonios in 1893. 
Sohardt’s revolutionary ideas led on to Lugeon’s 
synthesis of Swiss Alpine structure considered as a 
whole, published in 1902. Lugeon was a pupil of 
Heim’s, and while his masterpiece was passing 
through the press he received a noble letter from his 
old professor, in which the latter confessed that he 
now favoured Bertrand’s interpretation and expressed 
joy at the new vision that had come. 

The marvel of Heim's career is that it began in 
early youth and culminated in old age. When only 
twenty-four years old, Heim succeeded to the chair 
of geology at the Polytechnic in Zurich, and in the 
following year to that at the University of the same 
town, and held both posts until 1911 ; and yet, in 
1919-22, he produced his three- volume “Geologic der 
Schweiz”, the finest national text -book that is ever 
likely to be written. 

Heim was keenly interested in many aspects of 
geology besides t^^ctonics. Here there is only room to 
mention his work on glaciers, of the erosive powers of 
which he did not have a high opinion. 

Heim became a member of the Swiss Geological 
Commission in 1888, and directed its activities from 
1804 until 1926. With C. Schmidt he published a 
very valuable map of Switzerland on the scale 
1 5 500,000. He received honorary d<X!torates from 
Bern, Oxford and Zurich, and was elected a foreign 
member of the Royal Society of London. He has 
left a distinguished son, Arnold, called after Escher, 
who was tnily helpful to his father during the latter 
half of his Jong life’s work. E. B. Bamy, 


Lord Rothschild, F.R.S. 

In Lionel Walter Lord Rothschild, who died on 
August 27 at the age of sixty -nine years, a 
scientihe worker has passed away of whom it may 
justly be said that he was better known at home and 
abroad than any other contemporary zoologist. It 
woe inevitable that a Rothschild deeply interested 
in biology and jiossossing large zoological oolleotions 
which he was indefatigable in increasing for the 
benefit of science, should inspire the imaginative 
Proas of many lands to publish fanciful reports, which 
gave him a publicity often very embairasBing and 
inundated him with offers of collections and service 
and with requests for help. But he would have 
gained high distinction in science without a family 
name already world-famous. His interest was so 
intense and so wide, his ever-ready support of science 
so valuable and his scientific publioationsso important, 
that he held a high place of honour in zoology and 
was elected an honorary fellow by many foreign 
seientifio societies. Entomologists, ornithologists, 
he^tologists and manunalogists all claimed him as 
one of their own. 
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Being of delicate health as a boy, Rothschild was 
educated at home and then spent some years at 
Bonn end Cambridge, following all the time his great 
love for natural history. The boyhood oolleotions 
of Lepidoptera and Coleoptera increased to such an 
extent that in 1889, when he became of age, he built 
a cottage at Tring for the safe housing of the col- 
lections, and soon after a public musetun in which 
were exliibited mounted speoimaas of all classes of 
animals. Following family tradition, he entered the 
bank of Messrs. N. M. Rothschild and Sons to study 
finance, which left him little time for the supervision 
of the growing coUeotions. In 1892, on the recom- 
mendation of Dr. Albert Giinther, he put Mr. Ernst 
Hartert, the ornithologist, in charge of the collections, 
and six months later entrusted the Evertebrates to 
the care of the writer of the present lines. It became 
the definite policy gradually to build up in the research 
de|>artment collections of birds and Lepidoptera as 
complete os possible, and to increase the public 
department as resources permitted. 

In 1888, Rothschild hat! bought a collection of 
New Zealand birds from Sir Walter Buller, and he 
became so interested in the faun® threatened by the 
spread of the white race that he sent a bird-collector 
to the Sandwich Islands, took up the study of the 
giant tortoises restricted to the Galapagos and Mas- 
carene Islands, and of marsupials, and supported all 
measures for the protection of animals and plants 
by the creation of Nature reserves. His reputation 
as a zoologist was established before he was thirty 
years of age. In 1898, the University of Giessen 
conferred upon him the degree of Dr.phil. and in 
1899 he was elected a trustee of the British Museum. 
He gave up finance in 1908 and then could devote 
himself entirely to science and to civic duties. Prom 
1899 until 1910 he represented Mid-Buckinghamshire 
in Parliament, and in 1911 he was elected a fellow of 
the Royal Society in recognition of his services to 
the natural sciences. He travelled a good deal in 
Europe and North Africa, but being a bad sailor 
never visited the tropics. On the death of his father 
in 1915 he succeeded to the title. 

At the time of Lord Rotliaohild’s death the build- 
ings of the museum had an aggregate fioor-space of 
nearly an acre and a half. The public department 
now contains more than 2,000 mounted mammals, 
among them 13 gorillas, 25 chimpanzees, 24 echidnas, 
more than 200 marsupials ; among the 2,400 mounted 
birds there is a magnificent series of 92 cassowaries, 
the great auk and other extinct species. The research 
department lost in 1932 the collection of 280,000 
bird skins, which a sudden heavy call on his finances 
compelled Lord Rothschild to sell ; the large col- 
lection of eggs contains the best series in museums 
of ^(gs of birds of paradise and two great auk eggs ; 
but the greatest asset is the oolleotion of some two 
million Lepidoptera invaluable for the study of 
geographical variation and other problems of evolu- 
tion, The oolleotifHis were ^placed with greet liberality 
at the service of scientific workers, who always found 
a oordtal welcome at Tring. The museum is left to 
the trustees of the British Museum. 

ICabl JenmAK* 
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President Masaryk 

By the death of Prof. Thomas Garrigue Masekryk 
on September 14, Cs&eehoslovakia has lost its first 
president and tli© world is deprived of on eminent 
and niuoh*resp©cted philosopher and statesman. 

Thomas Masaryk was bom of humble Slovak 
parents at Hodonin, Moravia, on March 7, 1S60. He 
had a chequered boyhood and youth. A primary 
school insi^ector secured for him the consent of the 
authorities to allow him to attend a secondary school 
to train for a teaching post. His parents* x)ovei‘ty, 
however, made it necessary for him to earn his living, 
and he was apprenticed first to a locksmith in Vienna 
and then to a country blacksmith. A former teacher 
arranged for his return to school, and in 1866 he 
entered Brno Grammar School. He made good 
progress, but his passion for truth brought him into 
conflict with the authorities, who forced him to leave. 
Fortunately, he was able to continue his studies at 
Vienna where, in 1878, he graduated as a doctor of 
philosophy. 

A work on hypnotism in 1880 was followed by 
“Suicide and Modem Civilization*’ (1881), It was 
on analysis of causes of the high number of suicides 
recorded in Central Europe, and attrticted attention 
both at the time and later. Tliis philosophical study 
secured for Masaryk a Vienna lectureship, but in the 
following year he was made a professor at Prague. 
In 1886 he completed a lengthy work, “Concrete 
Logic”, having previously written s(weral shorter 
philosopluoal works, which were also translated into 
German. His later books mostly took on a political 
aspect. Thus “The Czech Qiiostion” appeared in 
1896, and the “Philosophical and Sociological 
Foundation of Marxism” in 1898. Besides writing 
for the literary and philosophical journal, Cm (Time), 
which he founded, he kept in touch with science 
suflfloiently to contribute a weekly scientific cohimn 
in the Prague newspaper, l^drodni TAaiy, He did 
not identify himself with blind nationalism, and his 
scepticism (justified as investigation proved) of the 
genuineness of some alleged old Czooh manuscripts 
brought him much abuse. 

From his philosophical studies he was led to the 
formation of a ‘Realist Movement* amongst educated 
Czechs. This was “an attempt to popularise the 
whole reabn of Science and PhUosophy. Without 
distorting scientific exactitude. Realism strives to 
render science accessible to every class of the people. 
It is a protest against the monopoly of learning, its 
endeavour is to socialise scientific learning and 
philosophical culture”. 

In 1878 Masaryk married Miss Charlotte Garrig\io, 
a distinguished American, and incorporated her name 
in his own. She entered ardently into all his work 
until her death in 1923. They paid several visits 
together to England, America and Russia, and Prof. 
Masaryk oontinued to write many philosophical works 
dealing particularly with modem problems. He 
entered the Austrian Reiohsrat as a ‘Realist* in 1902, 
and rapidly made a reputation for honesty and 
tiprightDesEi, and he was quick to express his dis* 
satisfaction at ihe methods praoiubed, it appeared, by 


all parties. His realism was a reaction against this 
and against the Tolstoyan Slavonic philosophy of 
non-resiatanoe to evil. Just before the Great War 
he wrote “The Pliilosophy of History and Religion 
in Russia”, one of the most important books on the 
subject, whilst after the War he described his work 
for Great Britain and the allies and for the liberation 
of the Slavs. He was. for a time during the War, a 
professor at King’s College, I^ondon. 

On October 28, 1918, the Czechoslovak Republic 
proclaimed its indej^endenoe with Prof. Masaryk 
(still in exile) as its first President. He held this 
post until December 1936, when he relinquished it 
with the recommendation that his younger oollab* 
orator. Dr. Eduard BeneS, be elected to succeed him.. 
During the seventeen strenuous and difficult years 
of his term of office, Masaryk gave very active 
support to many educational movements. The new 
University of Brno was named in his honom, whilst 
the Masaryk Academy of Work, which concerns 
itself with 8Ui>plying funds for researches in pure and 
applied science and in securing publication of the 
results, received his very keen apj>roval and valuable 
support. Masaryk was in no small measure responsible 
for many educational advances associated with his 
country. Through his ministers, he was able to 
institute an enlightened policy advancing not only 
the hitherto restricted culture of the Czechoslovaks 
themselves, but also not overlooking the needs of 
tiie Gorman, Himgarian and Polish minorities living 
within the frontiers of Czechoslovakia. 

Prof. Masaryk leaves a son, Mr. Jan Masaryk, the 
Czechoslovak Minister Plenipotentiary in Tjondon, a 
married daughter and Miss Alice MosarykovA, who 
had been his companion during the lost years and 
is well known for her R(^i Cross and humanitarian 
activities. G. D. 


Mr. F. A. Potts 

Wk greatly regret to record the death in Loudon 
on September 16 of Mr. F. A. Potts, University 
lecturer in zoology and fellow (formerly tutor) of 
Trinity Hall, Cambridge. Ho was a member of a 
remarkable group of young men who were specializing 
in zoology at Cauibridge in 1906 -8, his group including 
Prof. W. E. Agar (Melbourne), the late Dr. W. S. 
Perrin (London Hospital) and the late Rev, 8. A. 
McDowall (Winchester). In his final examination he 
obtaineil first classes in both zoology and geology, 
being one of the last students to obtain the double 
honour. 

Mr. Potts, after visits to Naples and Plymouth, 
then settled in Cambridge, assisting in the teaching 
of the Zoological Department until the outbreak of 
the Great War. During this period he became well- 
known for his activity m the then rather modem 
lines of research. He directed his interest first of all 
to the effects of Peltoyaater and Sttooulina on their 
crustacean hosts, patrunUttre, extending 

this to a general consideration of phenomena asso- 
ciated with parasitiam. His next investigations 
were devoted to the Rhizooephalan MyceioMorpha 
and to Nematoda, here a notable research dealing 
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with the free-living, hermaphrodite species* In 1913 
he oommenced an aasooiation with A. Q. Mayer 
which oontintied tmtil the letter’s death in 1923. He 
several times visited the Carnegie Station off Florida, 
and in 1913 joined the Carnegie Expedition to Torres 
Strai^. This association produced three important 
researches, now almost classical, namely ; on the 
Khiasooephalan genus Thompaoma^ which gave sug- 
gestions as to the evolution of the group ; on the 
crabs forming galls in corals, including a study of 
their inodes of life and their adaptations ; and on 
the Crustacea, Ophiurans and Polychsets in associa- 
tion with the Crinoidft of coral reefs. A post -War 
visit to Samoa and to further coral reefs was re- 
sponsible for studies of rates of growth of Cirripedes 
and other forms. In addition to the above, there are 
a series of x>ftper8 dealing with the systematics of 
PolyohsBts of the Indian Ocean and an important 
study of Teredo, 

On the outbreak of the Groat War in August 1914, 
Mr. Potts was much exercised as he had been brought 
up to abhor war — but he felt strongly the devastation 
of Belgium and Louvain. His brothers had families 
and could not serve ; therefore he must play the 
family’s part. He at once put himself in training 
and in November almost “coerced’* the colonel of 
one of the Duke of Wellington’s West Biding bat- 
talions to give him a commission as he “had to get 
out to the trenches before Christmas’*. He was a 
great success, keeping the mess cheerful, and on the 
formation of a machine gun section was placed in 
charge “because he knew all about science**. He 
was there on the Western front for four years — and 
the writer, knowing his upbringing, his psychology 
and his extraoidinory powers of imagination, feels 
that here was the highest form of courage. 

Mr, Potts was a man with a host of friends, whose 
sympathy will go out to his widow and son. He was 
always cheerful, bright, happy, helpful and full of 
fim. In his teaching he dealt with every grade of 
student and liked to undertake new courses ; his 
special subjects were worms and mcUusos. He was 
thus eminently suited to the production as editor of 
that text, -book on “The Invertebrata*’, in which he 
was associated with Borradaile, Eastham and 
Saimders, and to which ho devoted the last years of 
hie life. J. S. G. 


Prof, J. E, Duerden 

Thk death of Prof. James Edwin Duerden, which 
occurred on September 4 as a result of a fall sustained 
on his way to attend the meeting of the British 
Assooiation at Nottingham, removes a man who has 
rendered devoted service to soiree in many fields. 

Prof. Duerden was a student at the Royal College 
of Science, South Kensington, during the years 1885- 
1889, and obtained his assooiateship of the College 
in eoology. His first appointment was as demonstrator 
in biology and paissontology at the Royal OoUega of 
Sokmee, Dublin, where he develcped an enthusiaam 
for manne work, resulting in valual^e published con- 
tribatioas io knowledge of the Hydrotds and Polyaoa 
of the Irish coast, thk time, he was appoi^ 


October 2, 1937 

a member of the Irish Fishery Survey. In 1895 he 
accepted the position in Jamaica of curator of the 
Museum at Kingston. Heie he oommenced a series of 
studies of the Actinaria and corals of the West Indies. 
He pursued his investigations into living and fossil 
corals at the Jolms Hopkins University, Baltimore, 
U.S.A., and was appointed Bruce Fellow there in 1901 . 

The value of Duerden’s work was recognised when 
the Carnegie Institution of Washington granted him 
facilities for the study of European fossil oorals, and 
he was also selected as leader of an expedition to the 
Hawaiian Islands to study Pacific corals. He was 
soon recognized internationally as an authority on 
the structure and development of oorals, and became 
assistant professor of zoology in the University of 
Michigan. In 1905, he was appointed professor of 
zoology in the new Rhodes University College, 
Grahamstown, South Africa. Whilst there, he was 
placed in charge of ostrich investigations for the 
Government. He quickly became an authority on 
the development of ostrich plumes and showed how 
the serious defects known as bars in the feather were 
produced by a reduction in blood-prosaure during 
the night period. After the slump, in 1913, of the 
ostrich plume industry, he became interested in the 
scientific aspect of wool production, and was appointed 
Director of Wool Research in the Dominion, whilst 
retaining hk professorship at Graheunstown. He was 
a pioneer in work on the assessment of quality in the 
fleece and studied the embryology and evolution of 
the South African merino fleece. 

Duerden served successively ae president, member 
of council and honorary secretory of the South 
African Association for the Advancement of Science. 
He retired from Grahamstown in March 1932 and 
became an honorary member of the staff of the Wool 
Indiistries Research Association at Torridon, Leeds, 
in May 1932. Here he followed up embryological 
work on the coats of British sheep, specializing on 
follicular arrangement, and arrived at important 
oonolusions on the specificity of the follicle. At the 
time of hk death he was collating hk results prior 
to publication. Hk entinisiasm and personality made 
him a delightful colleague and an inspiration to all who 
worked with him. 


Wk regret to announce the following deaths : 

Prof. D. H. Bergey, formerly professor of bacterio- 
logy and hygiene in the University of Pennsylvania, 
known for his work on food preservation, on 
September 5, aged seventy-six years. 

Prof. H. H. Collins, professor of biology in the 
University of Pittsburgh, known for his work on 
mammalian anatomy, on August 31, aged fifty-two 
years. 

Prof. Adolf L. F, Lehmann, in 1909-30 professor 
of chemistry in the University of Alberta, ami earlier 
associated with the Department of Agrioulture of 
Mysore, on September 27, aged seventy-three years. 

Senator AkiMandro Lustig, formerly pre^aom of 
general pathology in the University of Florence, 
known for hk work on bubotuo plague and sanitation, 
on Septmber 28, aged seventy-nine years. 
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News an 

The Globular Corona 

The sensational and distorted press comments on 
the coronal photographs secured from the strato* 
sphere at the total eclipse of the sun last June, to 
which reference was made in Natukb of August 21 . p . 
310, have now been followed by more reasoned state- 
ments about the photographs. They amount to this : 
the photographs show more clearly to the eye what the 
measurement of von Kliiber (Z, /. AMrophyttik, 3, 
169 ; 1931) and others have already j^roved, namely, 
that the successive isophotes of the corona round the 
sun are nearly circular. Graff, Bergstrand and 
Ludondorff were early workers in the same field of 
study and they have shown the differences in the 
behaviour diming the solar cycle of this more regular 
corona and the sujwrposed streamers. That some 
essential diffei'ence exists in the nature of tlie two 
main constituents of the corona was shown by the 
difference in the polarization between the inner 
corona and the streamers noted by Newall so long 
ago as 1906 and referred to again in a letter by K. G. 
Zakharin which appears in this issue of Nature 
(p. 586). 

The Storstmm Bridge 

A SHOUT history and description of the Storstrom 
bridge connecting the Danish islands Falster and 
Maanedo, which was opened by King Christian X 
on September 26, appears in The Timee of September 
26. Masnedo was linked up with Zealand by the 
Moanedsund Bridge constructed in an earlier section 
of the bridge building programme initiated in 1933. 
The Storstrcm Bridge, which crosses an arm of the 
Great Belt, curving in a wide sweep of more than two 
miles, has been built for the Danish State Railways 
by the British firm, Messrs. Dorman Long and Co., 
Ltd., and completed seven weeks before the scheduled 
date. In its construction, the new ‘chromador’ steel, 
which has improved corrosion -resisting properties, has 
been used. The bridge has three navigable spans, the 
centre one 430 ft. in lengthland with about 80 ft. head- 
room, and forty-six shorter spans in the approaches. 
'J^'idal conditions, pack-ice and sea-scour were pro- 
vided for by new and ingenious methods adopted in 
tlie building of the concrete and granite piers and in 
the erection of the steel girders. The bridge is 
described as bemg of a slender appearance but having 
a magnificence which can best be appreciated when 
the aluminium coloured steel is viewed in the morning 
simshine. It provides a carriage way, a foot and 
cycle track, and a single line of railway on which 
trains can pass at a speed of 60 miles per hour. It 
completes the railway link between the Continent 
and Scandinavia for, by its opening, trains or cars 
can now run, via Wamemunde train-ferry, from 
Hook of Holland, Paris and Berlin, direct to Cop^- 
liag«iii, whence they oan proceed by another train- 
fer^ to Malxna, so that the Danish route now 
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oomf}ares favourably with that via Trelleborg- 
Sassnitz. It has the additional importance that it 
makes possible the extended use of modem stream- 
lined ‘lightning’ trains in consequence of the longer 
journeys now undertaken. 

Simillenary of the Emperor Augustus 

On September 23, Signor Mussolini inaugurated 
the celebration of the bimillenary of tlie Emperor 
Augustus Caesar, who was bom on September 23 in 
the year b.c. 63, by declaring open the “Augustan 
Exhibition of Romanism”. Groat Britain was 
represented by delegates from the British Museum, 
the Society of Anti(iuarie8 of London, the Societies 
for the Promotion of Hellenic and Roman Studios, 
and the University of I^ondon. The assistance which 
had been given by Great Britain in the preparation 
for the exhibition was generously recognized by 
Prof. O. Quirino GigUoli, who has been responsible 
for its organization — the work of five years. Nor 
does tliis long period of preparation seem excessive, 
when the vMtnoss of the field covered by the exhibition 
is taken into consideration. Not only do they illus- 
trate every side of life and culture of the city of 
Rome itself as the centre of the Empire, but they 
also include reproductions of the most remarkable 
monuments Romo bos left in other parts of the 
ancient world. Further, they cover the religions, the 
arts and the material culture of the many and varied 
peoples who came under the sway of Rome, os well 
as trace in a special section the rise and growth of 
Christianity from the birth of Christ down to the 
Edict of Constantine. In this aspect the exhibition 
has a double significance for the archasologist and the 
historian. On one side it emphasizee an internal 
mobility of peoples and ciiltures, which at a momen- 
tous phase in the history of civilization brought 
about such an interchange of beliefs and ideas as 
that, for example, which left for the contemplation 
of later generations a characteristic emblem of the 
eastern Mithraic cult in north Britain below the 
Roman Wall. At the same time, from the other side, 
it demonstrates the solidarity of the Empire, as 
against the rest of the ancient world, which has sot 
its seal on European peoples, the heirs of imperial 
culture, no less effectufidly than the more familiar 
contrast of East and West. 

Racial History in the Arctic 
Db. Adta HBOXiidKA, of the Smithsonian Institution, 
Washington, D.C., on his recent return from his ninth 
expedition of anthropological investigation in the 
arctic regions of North-West America, has issued 
through the Smithsonian Institution a preliminary 
report on the results of his season’s work in the 
Aleutian Islands, in which he discusses the character 
and distribution of early racial types in the For North, 
The investigations and excavations carried out by 
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Dr. HrdHdka in 1936 and 1937 have baen directed 
more particxilarly to the study of the problem whether 
racial migration from Asia, in addition to the Bering 
Sea route, may have made \iBe of the more southerly 
passage by the Aleutian Islands — a suggestion which 
on a general line of argument would appear to have 
much to 8up})ort it, but for which until recently 
positive evidence has been regarded as inadequate. 
In tlio expedition of 1936, it may be remembered, 
evidence was obtained which was held to support 
Dr, Hrdliiika’s view. Skeletal material and a large 
(quantity of archeoological material accruing from the 
expedition's excavations m 1937, and now awaiting 
further detailed examination in Washington, Dr. 
Hrdli5ka holds, confirm his previously formulated 
theories, and afford him a basis for the racial classi- 
fication to which reference is matle above. “The 
finds,** he states, “make more probable than ever 
the hypothesis of a ‘race nursery* in the Far North 
for the aboriginal population of the New World.** 

BbijKfly, Dr. HrdliiSka’s preliminary conclusions 
are that the present-day Aleutians, a broad-headed 
people, who do not fall precisely into either an 
Indian or an Kskimo classification, wore preceded 
by an oblong-headed race, who hod a much longer 
occupancy. Tliis race he regards as the same as that 
which he discovered in the deepest parts of his 
excavations on Kodiak Island in 1031-3{>; while a 
similar type has been foimd in the lower layers of 
a mound at the mouth of the Fra»er River, British 
Columbia. There arc indications that this stock may 
have spread so far soutli a« California. The Aleuts 
cannot be regarded as descendants of this people, 
and may, in fact, represent a backward migration 
from Alaska towards Asia. Dr. HrdliiSka is now pre- 
pared to recognize in the North-West, not one or 
two racial types, as previously held, but five distinct, 
though basically related strains, as follows : (1) the 
long- and high -headed Eskimo of the Seward Ponin- 
su!a, Barrow, and eastward along the arctic coast 
to Labrador and Greenland ; (2) the broad-headed 
and medium-vaulted Eskimo of the Boring Sea coast 
and along the interior rivers from the Yukon south- 
ward ; (3) the Aleuts with broad heads and low- 
vaulted skulls ; (4) the Alaskan Indians ; (i5) the 
oblong-headed pro -Aleuts, whose remains were found 
by the expedition in the exploration of the past 
season. The aroheeological finds included a new stone 
induBtry belonging to this people. 

'‘Minnesota Man** 

Fuhthke investigations by Prof, A. E. Jonks in 
the northern lake area of Minnesota, from which were 
obtained the skeletal remains described elsewhere in 
this issue of Natobe (see p, 696) have brought to 
light evidence of what would appear to be an extensive 
comping ground of early man. From a kitchen 
midden buried some three feet under a bog of grasses 
and marsh weeds in Itoska State Park, Prof. Jonks 
has excavated some two thouBond knife-marked 
bones, with knives of stone and other implements 
of both stone and bone, The bone bed varies in 


October 2 , 1987 

thickness to about foiu* feet five inches. Aasooiated 
with the bones of bear, elk, caribou and other big 
game animals in the kitchen refuse are the remains 
of an extinct form of bison {Biaon occidefUaUs)^ con- 
firming the early oharawjter of the site and the early 
date of its occupation by man. Prof. Jenks states 
in Science of September 10 that of five stone artefacts 
recovered from the bone bed, three are flake imple- 
ments with reto\ich, while two are chopping tools, 
chipped to rough parallel faces, and retouched on 
the cutting edges. 

Roman Jerusalem 

The discovery of an interesting and important relic 
of the Romem occupation of Jerusalem is reported. 
The Department of Antiquities, it is stated by the 
correspondent of The Titma in the issue of September 
2ft, while conducting excavations in connexion with 
the plan of the municipality for clearing away build- 
ings from the Damascus Gate, has brought to light 
a Roman moulded plinth ten feet high, of which the 
top woe found at a depth of thirteen feet below the 
surface. The plinth consists of massive blocks of 
stone, which, it is said, recall the finest work of the 
Roman period. The site has been identified provision- 
ally with the city gate beside the “Women’s Towers”, 
mentioned by Josephus. It is hoped that excavation 
will be carri^ further in the expectation that it will 
throw light on the muoh-disenssod problem of the 
Third Wall of Jerusalem. 

Brood Diseases of Bees Investigations 

Eablibb in the present year an appeal was made 
to beekeepers and beekeeping associations to support 
financially the continuation of the research on brood 
diseases of bees at Rothamsted Experimental Station. 
This work had been carried on for three years by 
Dr. Tarr with fimds half of which were provided by 
the Govemn>ont and half by the British Beekeepers 
Associations. The results of the first three years’ 
work were so promising that it was unanimously 
decided by the Bee Research Advisory Committee 
at Rothamsted to continue for a further period of 
three years if possible. The estimated cost is £650 
per annum, of which the Agricultiural Research 
Council has promised £300, if £260 per annum can 
bo raised from other sources. As the result of the 
appeal a sum of £226 has been received for the 
current year, which loaves a balance of only £34 to 
be made up. For the two following years, there is 
only at present a guaranteed fVmd of £103 per annum. 

The work carried otit up to the present has already 
cleared up many difficult points. Dr. Tarr has shown 
that European and American foul brood are two 
distinct diseases caused by different organisms. He 
has confirmed that American foul brood is due to a 
bacterium, BaeUlua fame, and that its incidence is 
independent of the strength of the colony. European 
foul brood, on the other hand, is a disease of wa^ 
stocks and is probably caused by BaeilUta ph$0nt in 
association with other organisms, He has also shown 
that a third condition known as 'addled brood* is 
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very prevalent in Britain ; it constituted about one 
thii'd of the cases of Bo*callod foul brood sent in for 
examination. It is liable to be mistaken for foul 
brood, but is really due to a defective condition in 
the queen* and once it is recognized can readily be 
cured by requeening. The work in the next three 
years will be concentrated on tests of control rnoaHures 
for both European ontl American foul brood and 
ftirther work on the organisms causing EurojHmn 
foul brood. It is to bo hoped that further support 
will be forthcoming to supply the small amount still 
required for this year’s work, and that as many 
contributors as possible will continue to subscribe 
for the three years. 

Regional Planning in the United States 

A broadsheet issixed by PEP (Political and 
Economic Planning) describes some developments in 
regional planning in the six New England States of 
the U.S.A. which are of some interest in relation 
to the 8|>ecial Areas Bill in Great Britain. The 
broadsheet is based on a report prepared by the 
Commission on Regional Planning for New England, 
issued lost year by the National Resouroes Committee, 
a progress report, “State Planning, Vermont”, 
issued by the State Planning Ik>ard of Vearmont, and 
on general reports on “State Planning (Review of 
Activities and Progress)’’ and “Regional Factors in 
National Pljuining”, both issued by the National 
Resouroes Board. While the population of the 
United States as a whole increased by more than 
140 per cent between 1880 and 1930, that of New 
England increased by little more than 100 per cent 
and that of the State of Vermont hy less than 10 
per cent. Seventy -seven per cent of the Now England 
population is now urban, and only 6 per cent remains 
on farms. Simultaneously, the occupied population 
hoe declined to 42 per cent (as against 47*2 i>or cent 
in England and Wales), the long established shrinkage 
of employment in agriculture, forestry and mining 
being accentuated by contraction of employment in 
manufacturing and mechanical industries. Those 
contractions ore balanced by expansion of employ- 
ment in trade, transport, professional, public, clerical, 
domestic and personal services. 

A siamrioaNT feature is the large increase in 
part-time farmers, and about one third of the area 
is still in farms. Attempts are being mode to classify 
farms in relation to their suitability for profitable 
agriculture. It is cuiticipated that expansion of milk 
production on the better farms, for example, wotild 
more than make good any Jose through winding up 
uneconomic holdings. The problem of the hill districts 
is also being tackled by a programme of woodland 
development and especially in planning for recreation. 
In btxilding up a recreation industry, whether in 
relation to preservation of scenery and amenities, 
alliance between recreation and forestry, sports, 
improved oommtmioations, New England develop- 
ments have perhaps most to teach Great Britain, 
and especially in regard to planned instead of piece- 
meal development. The Planning Boards in the 


six States only date from 1935 and the six chairmen 
with an independent chairman and two co-opted 
citizens, make up the New Ezxgland Fiamiing Com- 
mismon, which is assisted by oonsultants, a small 
staff of technical assistants, and an advisory com- 
mittee of 546 members distributed throughout 
New England and representing all types of activities-^ 
housing, trimsport, town planning, industry, etc. 
This Committee does not meet as a whole. 

Future of Air-Conditioning 
In the July number of Water Works <md Sewerage 
the editor makes some timely comments on the future 
of air-conditioning. Apparently water supply 
managers have little definite information as to the 
probable demands on local water supply facilities 
that will be made in the near futum. Another 
important problem that has to be considered is the 
question of sewerage facilities capable of handling 
the increased loaduig to be imposed in the form of 
spent water discharged from the cooling equipment 
into sewers that have not been designed for this load. 
At the recent convention of the Ainenoan Water 
Works Association some interesting data were given . 
During the year 1936-36, the air-conditioning capacity 
installed had increased 35| |}er cent in Chicago. 
During the same j^eriod, the water sold to air-con- 
ditioned promises had increased 38 ixer cent. The 
figures also show that the peak demand for a district 
which is now only 16 j)er cent air-conditioned is 130 
per cent above the daily average demand. In July 
and August ako, the demands per 24 hours in the 
districts most densely air-conditioned reached 170 
per cent of the aimual average. Tlie average over 
noil -conditioned districts tluring the same two months 
was only 10 per cent. In a block of buildings con- 
taining theatres, hotels and n^taurants all using air- 
conditioning the maximum per cent of the daily 
average was 250. Chicago is in the happy position 
that its major mains and pumping capacity seem 
sufficient for ten years more at this rate of gi'owth. 
On the other hand, deficiencies of sewers will have 
to be made good, unless wasteful evaporative typo 
cooling devices are installed in air-conditioning plant. 

Earthing the Metal Sheathing of Electric Cables 
A DIFFICULTY in connexion with ek^trio supply 
when metal sheathing of oleotrio wiring and a}>paraiuA 
is employed is how to connect this sheathing to 
earth in such a way that, in the event of it becoming 
electrified owing to a fault developing between the 
sheathing and a main, the faulty circuit may be 
disoonuectod at once and consequently the pressure 
between the sheathing and the earth cease to bo 
dangerous. To secure this it is necessary that the 
sheathing be a continuous conductor of small re- 
sistance and that it is maintained in good electrical 
connexion with the earth. The Wiring Regulations 
of the Institution of Electrical Engineers stipulate 
that the electrical resistance of the metal sheathing 
or tubing must not exceed one ohm between any 
two points of its length. In practice this con easily 
be measured by testing. The connexion of this metal 
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8he«tthing to earth is more difitoult to specify but in 
general it is stiprilatod that its resistance must not 
exceed one ohm. When it has this low resistanoe, the 
cut-out of the faulty main will act and so the sheath- 
ing and the metal in contact with it ceases to be 
dangeroiiB. Where it is economically impracticable 
to obtain an earth having a resistance of not more 
than one ohm, earthing must be supplemented by 
an earth leakage ‘trip-coil* so adjusted that it will 
operate at not more tlian 30 milliamperes. The 
resistance of an earth electrode depends very largely 
on the htimidity and the character of the soil in 
which it is buried. 

Ik many cases when the supply is taken from over- 
head mains and there is no water supply, compliance 
with the I.E,E. regulations is very difficult and 
practically impossible. In this case the neutral main 
of a four-wire system of supply gives an easy 
method of getting an approximate earth jiotential 
over the whole of the supply area. Whore 
there are no parasitic currents from tramways, 
this system has many advantages. This system is 
\isad in some parts of Australia and New Zealand. 
The Electricity Commissioners and the Postmaster- 
General have given their special consent to its use in 
certain districts in Great Britain. When this system 
is adopted, no fuse must be inserted in any con- 
ductor connected with the neutral main. This leads 
to a simplidoation and consequent cheapening of 
electrical installation work. In Australia, the State 
Electricity Commission of Victoria hcts recently 
altered its wiring regulations. The provision of an 
automatic circuit breaker is made compulsory in all 
new installations. In addition, breakers have to be 
installed in all existing instaUations at the expense 
of the supply authority. It will be iiiteresting to see 
how this works in practice. 

The Enforcement of the Rules of the Road 

SuGOEsnoKS made by Dr. H. C. Dickinson, the 
chairman of the Highway Research Board of the 
U.S.A., are the subject of a recent report issued by 
Science Service. Traffic exjjerts to-day are aiming 
at simplifying the traffic rules and reducing their 
number so far as j) 08 Bible. Dr. Dickinson has reduced 
them to four. The first is to keep to your own lane 
of traffic with only two thoughts in mind, namely, to 
watch the cor ahead and to warn the car behind you 
whenever you do anything which changes your move- 
ment in your own traffic lane. Secondly, to realize 
that you have no right to cross or timi into another 
traffic lane. Thirdly, to give a clear signal, or indicate 
by the motion of your car, whenever you change from 
your own traffic lane. Finally, never exceed a speed 
at which the oar cannot be stopped without inter- 
fering with other traffic in the lane. When an cuioident 
causes personal injury or damage to a car— other 
than fenders or bumpers — It should be obligatory for 
both parties to attend the action in court. In per- 
sonal injury oases, the permits of all the drivers 
involved should be suspended pending the hearing, 
and the peormit of innooent ddvers, if any, could 
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then be restored. Dr. Dickinson makes the novel 
suggestion that when an accident has nearly ooourred 
and has only been prevented by the quiok-wittedness 
of one of the actors, regulations should be used which 
would enable ‘enforcing* officers to issue ‘tickets* to 
drivers endangering other drivers or pedestrians. 
The charge he suggests is that of ‘creati^ a public 
danger*, and the penalty a small fine or dismissal on 
probation. Repeated ofienoee could be dealt with 
more severely. The object of the proposal is to 
make it very unpleasant for anyone who puts 
another person in jeopardy even although no harm 
results. 

Zoological Types in India 
The series of “Indian Zoological Memoirs'* has 
been enriched by an excellent monograph, illustrated 
by 65 text figures, on “Pal»mon, the Indian River 
Prawn'*, by Dr. S. S. Patwardhan (Pp. xi f lOO. 
(Lucknow ; Lucknow Publishing House, 1937.) 2 

rupees). These monographs are intended to assist in 
the teaching of zoology in India by the selection of a 
number of readily obtainable types, which can be 
worked out fully by students in their own time and 
perhaps at their homes. A single animal studied 
closely in rosi)eot to its anatomy with the consequent 
consideration of the function of all its parts is bound 
to be of great help. To this is added, in the judicious 
selection of types here, the possibility for the student 
to study his forms in Natuie. The illustrations are 
good black and white drawings in close proximity to 
the descriptions of the parts, and there eute directions 
for the necessary dissections. If we are to make any 
suggestions, we would plead for a greater considera- 
tion of function, and references might be inserted 
freely, so that interested sttidents may be induced 
to examine their types in a more intelligent manner. 
For example, in this prawn a consideration of the 
mode of action of the mouth appendages may be 
deemed essential to the study of their anatomy — 
and we find no references to the considerable bulk of 
recent work on this matter. Form and function are 
inseparables, and both are essential to the study of 
the living animal. For a young student, the author 
assumes a little too much, the monograph being 
more useful to his teacher. 

Institution of Professional Civil Servants 
The eighteenth annual report of the Council of the 
Institution of Professional Civil Servants covers the 
year 1936 and refers to a large increase in membership, 
which was 50 per cent greater than in 1936, when the 
figure of 10,000 was reached for the first time. One 
of the outstanding aohievements of the year was the 
successful prosecution of salary claims on behalf of 
architectural and civil engineering and meohaniool 
and electrical drawing office stafiGs. The satisfaototy 
settlements which were reached ore attributed largely 
to the extensive research of the CJommittee, which 
proved that such staffii ware underpaid in com- 
parison with similar employees outside. The report 
again emphasizes the importance of the National 
Whitley Council to membm of the Institution, The 
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(^unoil has also boon conoemod with the ooxiipletiou 
of the application of the recommendations of the 
Carpenter report to soientiflo establishments, and in 
his presidential address at the annual meeting on 
April 29, Sir Richard Redmayno emphasized the 
necessity for the upgrading of the highest professional 
and scientidc posts in the Civil Service, which, so 
far as remuneration is oonoemed, compare most 
unfavourably, with posts carrying a similar responsi- 
bility outside the Service. A sub-committee is 
considering appropriate salaries for those professional 
posts outside the scope of arbitration with the view 
of making representations to the authorities. The 
Association is also dealing with the salaries of archi- 
tects, engineers and surveyors in the Civil Service. 
Sir Richard criticized the Treasury for refusing to 
allow the reference to arbitration of the Institution's 
claim that women scientific officers should receive 
the same scales of pay as their male colleagues in 
the same grade, and stated that the Clianoellor of 
the Exchequer had been asked to receive a deputation 
on this question. 

Fruit Supplies in 1936 

Thb Intelligence Branch of the Imperial Economic 
(Committee hew issued a volume dealing with fruit 
supplies during 1936 (H.M. Stationery Office, pp. 106. 
2tf. 6d. not or *2a, 9d. post free). 66 per cent of tlie 
total import of fruit was of Empire origin. So high 
a proportion has never before beesn reache(l. I'here 
are, however, some very potent lessons for the home 
producer. The present report gives the convincing 
information that each apple tree yielded an average 
of 12*7 lb. of fruit in 1936, and 68*3 lb. in 1936. 
The “untimely and imusually severe frost" in May 
of 1986 is mentioned as the main cause of that season’s 
low yield. It cannot be emphasized too strongly 
that the effects of frost ore now largely within the 
control of the grower. The pioneer work of Mr. 
Oeorge Harrington, the investigations into general 
principles by various scientific workers, and the 
practical experiments by the technical staff of Messrs. 
Geo. Monro, Ltd., have made the practice of orchard 
heating a practical proposition without heavy finance. 
Total imports of raw fruit into the United Kingdom 
remain fairly steady around on average of nearly 
28,000,000 cwt., and apple imports are not very 
variable arotmd a mean of about 6,600,000 cwt. 
Imports of grapes, peaches, lemons, pineapples and 
plums from Empire sources were higher in 1936 than 
ever before, and more bananas wero imported by 
Great Britain than in any previous year. Supplies 
of fruit from South Africa reached a new record. 
Totals for most fruit imports were, however, lighter 
than in 1986. 

The Ross Institute 

A MlSBiTZKO of the Industrial Advisory Conamittae 
of the Ross Institute, which is now incorporated 
with the London School of Hygiene and Tropical 
Mediome, was held on May 28, at which the activities 
of the Irisritute were survey^. Useful discussions 
also ensned upon the housing of African labour, the 


risk of malaria when replanting rubber, the Indore 
process of disposal of night soil and town refuse and 
coiuses of instruction for laymen prooeeding to the 
tropics. Information was also given of an investiga- 
tion by Dr. Crowden at the School of Hygiene of 
experiments on air-conditioned cubicles for use in the 
tropics. 

Fast Atlantic Crossing by Air 

Thk Empire flying-boat Canibria crossed the 
Atlantic on September 28 in the fastest time ever 
recorded. The distance of 2,000 miles from New- 
foundland to Poynes, near Limerick, was covered in 
10 hr. 36 min., giving an average speed of 190 miles 
an hour. According to the account in The Timea of 
September 29, Captain G. J. Powell made tests of 
spetni at various altitudes. During the first part of 
the flight he remained at 4,000--6,000 ft. and made 
speeds of 172*6-186 m.p.h. Later he climbed to 
7,000 ft. and attained a speed of 196 m.p.h. Bad 
weather then forced him to 13,000 ft. when his speed 
fell to 167 rn.p.h. Eventually, he redutsed the height 
to 10,000 ft., where the most favourable wind for the 
easterly part of the journey was ftnintl. 

The Night Sky in October 

SuMMEH Time ends on October 3 at 2^ U.T. The 
moon is new on October 4 at 12*0^ and full (the 
Hunter’s Moon) on October 19 at 21 *8**. Conjunctions 
Iwtween the moon and the planets ocoxir as follows : 
Venus on October 2 at 4** ; Mercury on October 3 at 

; Mars on October 11 at 18** ; Jupiter on October 
12 at 17** and Saturn on October 18 at 8*‘. On October 
29 at 17**, Mars and Jupiter are in conjunction ; the 
two {jianets passing within 1J° of one another 
(heliocentric positions). On October 11 at 6**, Venus 
is in conjunction with Neptune. On October 16, 
Urauua is near the sixth magnitude star 0 Arietis ; 
the diameter of the planet is The satellites of 

Jupiter, which always offer an attractive field for 
observation, present a few special features this 
month. On October 6 at 2** 24*** 27*** Satellite II will 

partly eclipsed by Satellite I. On October 7 a 
similar eclipse of these two satellites takes place at 
22** 07***-24***, the magnitude of the eclipse being 0*4. 
On October 17, I is partially eclipsed by III at 
gh 27***-36***. Apjnilses between II and I occur on 
October 12** 01*9^ and October 22** 1*0**, whilst a 
complete oooultation of II by I will take place on 
October 26** 17 *9“*. On October 18, Jupiter will 
occult the seventh magnitude star B.D. —22*' 6100“ 
C.D. 18939, the emersion being visible in Great 
Britain at 18** 34*** at position angle 276* from the 
north point of the planet’s image (“B.A.A. Handbook, 
1937", p. 19). The light variation of Algol (P Persei) 
may be obs«n*ved about 1|^ hours before and after the 
following times; October 3^ 19*6**; 18^ 03*7**; 21** 00*6** 
and 23^ 21*3**. The periodic comet, Encke, which was 
re-discovered by Jeffers on September 3 at the Lick 
Observatory, passes from Triangulum to Andromeda 
during the month. The comet, which was of 
magnitude 18 at the time of discovery, is still very 
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faint, its anticipated magnitude at perihelion on 
December 27 being about 5*5. An ephemeria for 
this comet is given by Dr. A. C. D. Crommelin in 
“B.A.A, Handbook*’, p. S4 ; correotions to this 
epbexneris are ^ven by L. K. Cunningham, using the 
positions obtained by Jeffers at re-discovery. The 
zodiacal light may be. seen before dawn in the first 
part of the month when the moon is absent. In view 
of the present general high level of solar activity, the 
northern skies may also be scanned for the presence 
of auroral light. 

Announcements 

H.M. Queen Maby has once again shown the keen 
interest she takes in the higher education of women 
by promising to visit the Royal Holloway College 
(University of London) at Egham on October 12. 

Princess Alice is chairman of the governors of 
this women *s College, which has about two hundred 
students, and she shows a highly practical interest in 
the College and in the careers of its students. It is 
worthy of mention that during the university year 
just closing a student of Royal Holloway College, 
Miss Gladys E . Muddle, gained the Sherbrooke 
Studentship and the Sir John Willieun Lubbock 
Memorial Prize, open to all students of mathematics 
in the University of London. 

Sib Thomas Holland, principal of the University 
of Edinburgh, and formerly director of the Geological 
Survey of India, has accepted the presidency of the 
Geogreifihical Association for 1938. 

The Chatelier Memorial Lecture of the Chemical 
Society will be delivered on October 28 at 5.30 
p.m. by Dr. C. H. Desoh, superintendent of the 
Metallurgical Department, National Physical Labor- 
atory. 

The Sex Education Society has issued a pro- 
gramme of seven lectures to be given at the Conway 
Hall, Red Lion Square, W.C.l, during the present 
session. The first will be delivered by the president, 
Dr. Norman Haire, at 8 p.m. on October 5, The full 
programme can be obtained from the Honorary 
Secretary, 27 Harley Street, W.l. 

The Annual Conference of Greenkeo{>erB will be 
held at St. Ives Research Station, Bingley, Yorkshire, 
on October 19. During the morning, a toixr of the 
Research Station will be made, and during the after- 
noon a series of short papers will be given, A course 
on scientific greenkeoping will be held on October 
20-26. The course will include non-teohnical lectures 
by members of the staff of the Research Station, 
coupled with practical work and demonstrations on 
the experiment ground. Further information can be 
obtained from the Director, St. Ives Research 
Station, Bingley. 

The Britioh Drug Houses, Ltd., Graham Street, 
London, N.l, have issued a new edition of their 
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booklet dealing with B.D.H. standard stains, and 
including also a fall range of the various materials 
required by the mioroscopiat ; the booklet may be 
obtained free on application. Useful notes are 
appended upon the baoteriologioal, histological and 
pathological applications of the various stains and 
materials, most of which can be supplied in small 
quantities suited to the requirements of the individual 
worker. 

Db. S, C. Blaoktin writes to point out that on 
error occurs in the short article contributed by Dr. 
J. S. Owens to Natubb of August 21 upon his 
“Eleotrotor Smoke and Dust Meter’*. The article 
was hewed solely upon a paper by Dr. Blocktin in 
the Journal of IndiuUrial Hygime and Toxicology, and 
not lapon an eicamination of tlio instrument itself. 
Referring to the insertion of a now record disk, the 
words were used “and the cap with its disk screwed 
into position”. Dr, Blaoktin points out that this was 
a misunderstanding of the statement made in his 
paper ; for the record disk is not supported 
inside the cap of the instrument but on a table 
under it. 

The Academy of Sciences of Cuba has recently 
celebrated the seventy -fifth anniversary of its 
foundation. 

A OHAIB of social medicine has recently been 
created in the University of Paris. Its incumbent will 
initiate fifth -year students into certain elements of 
preventive medicine such as sickness insurance. 

Db, John E, Gobdon, field director of the Inter- 
national Health Division of the Rockefeller Founda- 
tion, New York, has been appointed professor of 
preventive medicine and epidemiology at Harvard 
University Medical School. 

The John and Mary R. Markle Foundation of New 
York has presented one hundred thousand dollars to 
the National Research Council for the support of 
research in endocrinology in the next three years. 
The fund will be administered by the Division of 
Medioar Sciences. 

Aa the resvilt of years of agitation by social re- 
formers, no marriage will be possible in the Argentine 
in future unless the bridegroom is able to present 
to the civil authorities a certificate that he is free 
from contagious diseases transmissible in wedlock. 
The law, which is to be enforced immediately, does 
not apply to women. Other clauses in the law provide 
for the compulsory hospitalisation of refractory oases 
of contagious infection and the closing of houses of 
ill-frune. 

Ebhatum. In the obituary notice of Prof. H. E. 
Armstrong in Katixbe of July 24, on p. 140, eol. 1, 
lines 17 and 16 from bottom, for "Sir George Grove" 
read "Sir WiOimn R. Grove”, 
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Letters to the Editor 

The EdUor doee not hold himaelf responsible for opinions expressed by his correspondents* 
He cannot undertake to return, or to correspond wUk the v^riters of, rejected manuscripts 
intended for this or any other part of Naturb. No notice is taken of anonymous communications. 

Notes on toints in some of this week’s letters atfbab on t , 690. 

COBBBSPONDKNTS ARB INVITBD TO ATTACH 8IMIIA.B SUMHABIBS TO THEIR COMMUNICATIONS. 


Constitution of Aurous Compounds: Gold Mirrors 
The volatile aurous compounds dosoribed by Dr. 
F. G. Mann and Dr. A. F. Wella^ provide ftirther 
examples of the fact that, in its aurous compounds, 
gold is always 2 -covalent. Constitutionally analogous 
sulphur and nitrogen compounds are also known. It 
is signihoant that whenever gold is in solution in 
the amous condition, the metal is always present in 
a complex ion. This is shown in the cases of such 
typical compounds as potassitim aurocyanide, 
KA.u(CN)„ and hydrobromoaurous acid, HAuBr,. 
Like the auric ion, the aurous ion appears to be 
incapable of existence, and some investigations* have 
shown that the probable constitutions of the aurotis 
halides and of aurous cyanide are respectively : 


X 




and 


Au--<J^N-^Au 

t I 

N C 


ill 

N 


I I 

Au^N=C-^Au 


Thus, even in its simplest comx)ounds, aurous gold 
appears always to be 2 -covalent, while atiric gold 
is always 4-oovalent and the four valencies are 
ooplanar with the gold atom*. 

The production of gold mirrors by the heat de- 
composition of gold compounds is. of course., not 
new, Faraday in 1856 showed that drops of “gold 
chloride” solution evaporato<l in watch glasses and 
heated over a spirit lamp produced films which 
exhibited by transmitted light the same colours as 
the gold -containing liquids (Chemistry Kxhibit, 167, 
Science Museum). In 1930, brilliant inirroi-s or films 
of piire gold were pro<luced by gently heating the 
volatile tervalent and 4-oovalent gold compound, 
diethylgoldaoetylooetono* : 


C,H 

C,H| 


Au CH 

, 0^(j(CH,) 


Some of the first pure gold films produced at 
ordinary temperatures by the process rwently 
dosorib^^ can be seen in the gold exhibit in the 
South Afrioan Court of the Imperial Institute. 

Charles S. Gibson. 

Chemistry Department, 

Chiy’s Hospital Medical School, 
lAJudon, S.B.l. 

Sept. 20. 


* NAfmuB. xm, 602 (Sejrti. 18, 1087). 

V. Chm, Sotu, 800 (1984); 819, 1024 (1986). 

Webster, J, Cksm, Soc., 1686 (1936). Olbson end e< 
woiken, forthooming pahUeetloti. 

*0«)Soa Slid etmottsen. J. Ckm, See., 2632 (1980). 

♦ NAnmg, 140 , m Uug. 14. 1987). 


Structure of Organic Molecular Compounds 

Three general conceptions aro current as to the 
nature of the valence forces responsible for the 
formation of organic molecular compounds, each of 
which may conceivably be true as the limiting coae 
in certain classes of compound r 

(a) The molecular compounds are merely lattice 
compounds, involving no getmino chemical bonding, 
but depending for thoir formation and comiK)sition 
upon considerations of packing. This probably applies 
to such coinpotmds' as CHIa.SSg. 

(b) Combination occurs by the formation of tnie 
00 -ordinate links, as in inorganic molecular com- 
pounds. This view has boon developed, j)robably 
incorrectly, in connexion with the polynitral)en 2 ene - 
hydrocarbon compoimds*. 

(c) Union is effected by the forces of interaction 
between strongly polar groups and the highly aniso- 
tropic, polarizable aromatic systems*. The London 
forces tluis involved are, in a sense, intermediate 
between van dor Woals’s attractions and true 
covalencies. 

Dming the past few months, an X-my examination 
has been made of the quinhydrones and related com- 
pounds, with the view of eliciting the evidence of 
crystal structure as to their constitution. A similar 
approach to the nitrobenzene - hydrocarbon com- 
pounds was made by Hertol*, without oonchisive 
rt^uUa. The full rosvilts of the present- investigation 
will* shortly be presented elsewhere, but the follow- 
ing morphotropic considerations appear to lead the 
problem nearer to a solution. 

(1) The discrete existence of quinonoid and 
quinoloid units in the structure, necessitated by the 
revistwl quinhy drone structure of Palacios and Foz*, 
is confirmed. 

(2) The identity of the a and b dimensions in 
ordinary quinhydrone and in a-naphthoquinone 
quinhydrone (see table) show that the quinone and 
quinol groupings lie essentially in the (001) piano, 
with the breadth of the molecules along c, as was 
advanced for quinhydrone*. 

(3) For dimensional reasons, the quinone and 
quinol imits can alternate only along the a and c 
directions, but not along b. The formation of quin- 
hydrone by a si)eoies of infinite hydrogen j^nd 
polymerization*, which, from the orimtation of the 
molecules, could only take place along 6, is thereby 
excluded. 

(4) In phenoquinone, C«H40»42C,H50H, h and c 
are essentially tmohang^, whereas a is exactly 3/2 
times the a dimension of quinhydrono. Clear evidence 
is thus afforded that the components alternate along a. 
In various jo-substituted phenoquinones, a and c are 
also slightly modified (due to the bulk of the sub- 
stituents and to the inclination of the molecules to 
(001) ) while retaining the same essential character- 
istics. 
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(6) The relation of the t*einarkably stable com- 
pounds of clxloranil and bromauU with hexainothyi 
benzonOf etc. — for example, CeBr 402 .C,(CHj)« — ^to the 
quinhydrones^ is confirmed. The saine alternation 
of components along a is ob8erve<l, with identical a 
spacing ; this brings the planes of the bromanil and 
the hexamethylbenzene molecules practically into 
contact. In these compounds there can scarcely be 
any question either of hydrogtm bonds or of the 
formation of co-ordinate links. 

(6) The direction of maximum light absorption in 
the quinhydrones and both the maximum of light 
absorption and the slow vibrational direction in the 
even more strongly pleochroic bromanil-hexamethyl 
benzene compound coincide with a, 

a h c ^ 

Quinhydrone 7 -70 6*04 21 *8 90" 

C,oH,0,.CeH4(OH)a 7*70 6*16 27*4 Rhombic 

C 4 Br 40 s,.Ce(CH ,)4 7*40 8*83 28*7 Rhombic 

C,H*0,.2C5H,0H 1 i *60 6-16 22 *2 100^^ 

04H40,.2CH3C*H40H 11*88 6*2 24-6 97" 

04H40,.2Br.C JI40H 12*16 6*16 24 *3 96" 

12 *00 6 • 16 23 *5 97" 

Along this direction th<^ aromatic molecules are 
stacked plane to plane at a |>erpt)ndioular distance 
of the order of 3 A. The trend of the evidence makes 
the conclusion inevitable that this represents also tlie 
direction of bonding, in winch case the metshanism (c) 
is the most probable. The foritiation of hydrogen 
bonds in quinhydrone is not necessarily excluded, 
and their presence is now being sought by the elegant 
method of Robertson and Ubbelohde*. 

J. Stuabt Akdkhson. 
Department of Inorganic Chemistry, 

Imperial College of Soienwi, 

South Kensington, S.W.7. 

* Kemsl, Tram. Faraday Sac., 88, 211 (lOUfi), 

* Bennett nnd Willie, J. Chem. Soc., 25« 

•ef. Brlesleb, Z. phyt. €hem., B, 6S (1034). 

< HiJrtet Z. phy*. Chmu,, H, XI, 00. 77 (1030) ; 88, 280 (1033). 

» Anal. Fw. guim., 80. 421 (1982); 88, 627 (1035). 

* d', Chem. te., Annual Hei>OTt«, 80, 420 (1033). 

’PfeUIer, Ann., 404, 1 (1014). 

•Natchk, 180, 504 (1937). 


Duality of the Coproporphyrins in Bovine Congenital 
Porphyrinuria 

Of thr four theoretically possible isomeric ty^ies of 
IK)rpliyrin.s, only those Monging to Series I and TTf 
liave so far l>een encoimtered in Nature. Haemoglobin, 
bilirubin, oytochnime, etc., are Series III derivatives. 
Series III has thus come to be regarded em the normal 
or ‘physiologioar type. Excretion of excessive 
amoxmts of porphyrins belonging to Series HI dt>es, 
however, occur in certain pathological states including 
lead poisoning (Grotepase^, Mertens*, Fischer and 
Dueeberg*), pigment cirrhosis of the liver (Dobriner^), 
hepatic tumours (Dobriner*) and after administration 
of salvarean (Schreus*). The uroporphyrin excreted 
in acute idiopathic porphyrinuria has b^n shown to 
be uroporphyrin HI ( Waldens trOrn*, Mertens^), whilst 
Dobriner* has detected the simultaneous presence of 
coproporphyrins I and III in the stool from one such 
case. 

The pigments formed in excessive amoimt by con- 
g^tal porphyrinuriofi were until recently thought to 


belong exclusively to Series I, but Fischer and Hof- 
mann*»**, working with material from the human 
cose Tetry*, and Himmgton“»^* studying congenital 
porfihyrinurio bovines, have shown tliat small 
quantities of uroporphyrin HI accomiiany uropor- 
phyrin I in this disease. 

We have now been able to isolate ooproporphyrin 
in from the urinary and fssoal ooproporphyrin 
mixture of the same bovinos, thus extending the 
duality also to the coproporphyrins. Evidence strongly 
suggestive of the presanoo of ooproporphyrin III in 
small amounts in tho bile porphyrins of a previous 
bovine case hod already bfjon obtained chromato- 
graphically by Rimington'^ but the quantities avail- 
ahle were insufficient to allow of crystallization. 

In the present instance, the total 
n Space copropoipbyrin fraction (fjaocee or urine) 

group was esterifi^ and the more soluble oopro- 
^ ^Sii P 4 >rphyrin III methyl ester extracted 

4 V* by stirring with cold methyl alcohol 

4 F* {compare Dobriner* ; we are indebtetl 

to Dr. E. Mertens for privately sug- 
4 ('ih gesting this technique). After several 

^ repetitions of this procedure, tho Series 

^ HI ester was dissolved in a few drops of 

4 GJb dioxane, a little methyl alcohol a^ed 

and then sufficient water, drop by drop, 
to render the mixture slightly opalescent. On 
standing in the ice-chest, the porphyrin was deposited 
in micro-crystalline form, m.p. 138/172® (Fig. 1). 
Synthetic coproporphyi*in HI methyl ester (tho gift 
of Prof. H. Fischer, whom we wish to thank), crystal- 
lized in the same way, had m.p, 149", Mixed m.j). 
1 38", Spectrum of ester in ether: 626*3; 699*3; 
587*6-666*7 ; 631*6; 498*7. Three different pre- 
parations were mode. 



Fig. 1. 

COFaOFOKPHYllIK HI FROM URINE : SOVINE OONOKNITAU 
FORPHYRINURIA. X AROITT 100. 

The occurrence of Series III pt^rphyrins toother 
with those of Series I in congenital porphyrinuria 
may be traceable to a secondary toxic effect (Fischer 
and Hofmann^), but is equally readily explicable on 
the basis of the scheme put forward by Rimington*^^* 
picturing a catalysed synthetic mechanism in the 
hsematopoietio tissue. 

We have also ^loountered another pigment in 
these urines which we believe to be a hitherto 
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uiidesoribed por|:)hyrin. The methyl ester orystalliaes 
in rectangular or rhomboidal prisms, resembling proU)- 
porphyrin eater, has m.p. 238-38'" and a spectrum 
closely similar to that of coproporpliyrin. The 
quantity obtainetl is as yet insufficient for analysis. 

Claude Rimington. 

G. C. S. Roets. 

OnderHtf'I>t>ort Veterinary Hosoaroh Ijiiboratory. 

Pretoria, S. Africa. 

Aug. 22. 

' UrototmNH, 2. Ch»nt., 805. 1911,(1932). 

•MertenB, A7i«. 10, 61 (1937). 

" Fl«ch«r a«d Duenberg, AreJnv. Path. Phar/u., 106, 9.^ (1932). 

* Dobrinor. J, Jiioi (/Aim., 118, 1 (1936). 

'Sebrnm. Klin, Wttrh., 14, 1717 (I93r»). 

'' WuWwwtrbm, VetU. Archiv. Klin. Meti., 178, 3H (1936). 

* Merten.s, Z. phytiol. CA^m., 888, 1 (1936). 

' Dohrfnwr, Proc. Soc. Exrpi. SioL 85, 17(> (1930), 

* Fl#cher and Llbowltzky, Z. phytiol, C'A«m., 841, 220 (1930). 

Flnoher and Hol'inann, Z. phyttinl. Chem., 846, 15 (1937). 

“ Hiuiinffton, ./, Vet, Sci.. 7, 667 (1936), 

“ Klmlngtoi), NATtTHK, 140, 166 (1937). 

KimJagton, forUiex)ining publication in Comptes fiewlait Trav, 
Laff. <'arl$frttrg : Sorenaen Keatoohrllt. 


Disintegration Processes by Cosmic Rays with 
the Simultaneous Emission of Several Heavy 
Particles 

On photographic plaice which had boon exposed 
to cosmic radiation on the Hafelekar (2,300 m. above 
sea -level) near Innsbruck for five months, wo foimd, 
apart from the very long tracks (up to 1,200 cm. in 
length) which have been reported recently in a note 
in the Wiener Akodomie-Berichte, fividonco of several 
pro<^o8sos desofibod below. 

From a single point within the emulsion sovt^ral 
tracks, some of them Jiaving a considerable length, 
take their departure. We observed four coses with 
three particles, four with four and ‘sta-rs* with six, 
seven, night and nine partick^, one of each kind. 

The longest track corresponded to a range in aii- 
(16°, 760 mm. Hg) of 176 cm. The ionization pro* 
duewi by the particles is different in the different, 
cases. Most of the tracks show iniuih larger mean 
grain-distances than a-particles and slow protons. 

Ill Fig. 1 a ‘star' with eight tracks is reproduced. 
On account of the rather steep angles at which somr^ 
of the particles cross the emulsion-layer (approxi- 
mately 70 jji thick) it is not possible to have all the 
tracks of a ‘star* in focus sirnultanoously. Fig. 2 
shows a sketch of the same ‘star*. Measurement of' 
the tracks gives the results in the accompanying 
table. 


Track 

ls!ngth in cm. of 

Number 

PiMitlou of the end (0 

alt (X6‘', 760 mm.) 

of grain* 

tlie track 

A 

30*0 cm. 

118 

Wlthiu tiio oimtitiiot) 

Ji 

U*0 „ 

15 

ft >< ** 

0 

44*6 „ 

71 

Gta 

n 

0*2 „ 

11 


H 

7-0 

22 

,, 

F 

1 *2 „ 

5 

Within the emulsion 

a 

X8-6 „ i 

67 

Surface of the einulelon 


23*0 1 

! 

58 

Glaee 


Oehtn of the 25 m under the surface of the emulsion. 


Wo beliove that the process in question is a dis- 
iutegnttion of an atom in the emulsion (probably 
Ag or Br) by a cosmic ray. The striking feature^ 


about it is the simultaneous emission of so many 
heavy particles with such long ranges, which excludes 
any confusion with ‘stars* due to radioactive con- 
tamination . A similar configuration of tracks by 
chance is equally out of question. Brode and others* 
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observ^ed a single case of a disintegration with three 
heaxy particles in a Wilson cloud chamber. The 
phenomenon which Wilkins believes was a shower of 
protons is perhaps a similar process, but he did 
not observe a centre*. 



Fio. 2. 

'I’HICK LINKS INUICATK A COMrAHATlVKLV LAMOK 
NITMBEU OF ORAIKH RKK VrmT OF LENGTH OF TlUC 
'PKACK, An iNTKnBUFTKO LINK MEANS THAT THE 
TKAOK IS TOO LONG TO BE RKPRODUCKD ON THE SAME 
SOALK. The ABROWS indicate the direction FROM 
THE MURFACM OF THE EMULSION TO THE GLASS. 

"Fhe total energy involved in the process cannot 
as yet be calculated as most of the particles do not 
end in the emulsion. 

We hope to give further details before long in the 
Wiener Akwlomie-Berichte, 

M. Blau, 

H. Wambachkk. 

Radium Inatitut 
u, 2 Ph3isik. Institut, 

Wien, 

Aug. 26. 

* totodfl, U. L., Bud othew, Phy$. Hap., 80, 681 (October, 1986). 
•Wlllfhai, KM. Chog, ISoc., Stmt^wphr^re Series, No. 2, 87 (1986). 
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Polarixation of the Solar Corona 

During tho oolipse of Jimo 19» 1936^ at the 
observation station near the village of Kalonoe on 
the banks of the Ural River (U.S.S.R.), an investiga> 
tion of the polarization of the solar corona was carried 
out by the expedition from Abaatumoni Observatory. 
The observations wore made tmder perfect atmo- 
spheric conditions. A polarigraph with a rofiecting 
analyser was used. The polarization was studied in 
two regions of the spectrum, corresponding to photo- 
graphic and visual rays. In each series throe plates 
were obtained with planes of polarization making 
angles of 60®. This enabled us to determine tho 
degree and the direction of polarization at each point. 
On the plates tho zone from 10' to 40' from the liCnb 
was foimd to be suitable for accurate photometric 
measurements. The effect of polarization is obvious. 

From the study of tho <iistribution of the degree 
and direction of the polarization, we can draw the 
following preliminary conclusions : 

(1) The degree of polarization is different for 
different regions of the spectrum. 

(2) The change of the j)olarization with increasing 
distance from the moon's limb is different for different 
heliographio latitudes, and depends on the stnacture 
of the corona. At platjes with a sliarp radial structure 
(in corona streams) the polarization changes little, 
while between the streams it diminishes with the 
distance from the moon's limb. 

(3) Tho direction of the polarization, while m- 
maining approximately radial close to tiie solar poles 
and between streams, undergoes a strong but regular 
j>erturbation in tho streams themselves. 

The distribution of the direction of polarization in 
the o\iter corona (considering it as a vector) shows 
a certain analogy to the field of force, 

K. G. Zarharin. 

Astrophysical Observatory, 

Abasturnani. 

Aug. 28. 


Anomalous Dielectric Constant of Artificial Iono- 
sphere 

Since tho earliest experiments of Barton and 
Kilby ^ in 1913 on tho dielectric properties of ionized 
air, there have boon many attempts by investigators 
to record exporbnontally the depression of the 
dielectric constant of an artificial ionosphere (as the 
ionized air in a discharge tube may more properly be 
called) to a value loss than \inity. It has, however, 
bean found by almost every investigator that the 
reduced value of tho dielectric constant could be 
obtained only under very s{)eoial experimental 
conditions such as low value of ionization in the 
experimental discharge tube or ultra-high frequency 
f>f tho exciting wave ; while, more often than not, 
tho value of the dielectric constant recorded was 
greater than imity. This latter result is usually 
believed to be contradictory to the theory, and 
various explanations have been put forward to explain 
the apparent anomaly. 

The purpose of this note is to show from a con- 
sideration of the ionospheric dispersion formula that 
the so-called anomaly is not an anomidy at all, since 
the fommla itself yields values of the dieleotric 
constant greater than, equal to, or lees than unity, 
depending upon the experimental conditions of the 
discharge tube such as the degree of ionization, the 
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pressure (that ts, coUisional frequency) and the 
exciting wave frequency. 

The complete dispersion formula is given by 


Wliere 


a 


p^m 


1 -f 
and 




a + 

ft mpv 


(1) 


The symbols have tlieir usual significance. 



Separating the real and the imaginary parts, we 
have* 


2 ,x‘ - \/l + 1 . . (2) 

2c*>t* / 2a -f T a 

pt - V ' + a* + P' “ a‘ + p* “ 1 • • (3) 


It is easily seen from expressions (2) and (3) that p* is 
greater than, et^ual to, or less than, unity, according as 

|«| < C*K* 

a* -(- p* "> p* 

If expression (2), reduces to 

^ m{p* + V*) ^ ^ 

The approximate formula (4), which apparently 
suggests that p* cannot attain a value greater than 
unity, has been responsible for tho widespread belief 
“that the theoretical expression for the dielectric 
constant of an ionized medium does not permit values 
greater than unity, whatever the ionic concentration 
may be"*. Calculation of values of p* from the com- 
plete dispersion formula shows, however, that the 
theoretical expression for the diolocti'ic constant doe* 
permit values both greater, and less than, imity. 

Figs. 1 and 2 are plots of equation (2). In Fig. 1, 
the dielectric constant is plotted against the ionic 
density Nf all other (quantities romaining constant. 
It is seen that only within a limited range of N con 
values of p* less than unity be recorded. If is 
increased beyond this range, the value of tlie di- 
electric constant increases and becomes greater than 
unity. 

Fig. 2 is drawn for values of v, N and p as were 
obtained in an actual experiment by Wtra and 
Banerjee*. The broken line prolongation of the left- 
hand portion of the curve is obtained by using the 
approximate formula (4). Mitra and Banerjae had 
explained the upward awing of the curve to the right 
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by aiiBumtng the efTeot pf conductivity in their experi* 
rnent* It is now aeen that the exietenoe of this 
portion of the curve ig implied in the complete die- 
persion formula (2). The expreesion under the equare 
root containe terms which take into account the 



effect of conductivity. The fact that the experiinontal 
ctirvo of Mitra and Banerjee, though similar in nattire 
to Fig» 2, does not agree closely with it, shows tliat 
the disposition of the experimental apparatus had 
possibly some influence. 

S. K, Mitka. 

University College of Science, K. K. Roy. 

92 Upper Circular Road, 

Calcutta. 

Aug. 1«. 

• Barton, ®. H.. And KBby, W, B., Phil Mag., 86, 6tf7 (IttlS). 

• White, F, W. Gm "Blectro-magnetlc WAven” (Methuen and Co., 
1934), p. ta. 

• Appleton, B. V.. and Chapman, F. W., Proc. Phvi. Soc., 44, 253 
(1932). (The remark quoted u for the case of no external magnottc 
field.) 

• Mitra, S. K., and Baiiorjee, S. 8., Natpwb, 186, 512 (1935). 


Effect of Near Lightning Discharges on 
a Magnetometer 

Dtoino two tliuuderstorms at the begiiming of 
the present monsoon, the recorded curves of the 
Copenhagen declination magnetograph recently in- 
stalled at Alibag showed some characteristic features 
which on ecicamination appear to be due to the effect 
of the magnetic field of the lightning discharge 
currents on the magnetometer. The magnetograms 
are reproduced in Fig. 1. The variations occurred 
between 2 hr. and 4 hr, and between 18 hr. and 22 hr. 
I.S.T. The storm was most intense in the second of 
the two intervaJb at about 20 hr. The magnetometer 
needle experienced a number of sudden kicks, and 
the subsequent oscillations gradually died down in 
2-3 minutes. The maximum first deflection was 
about mm. 

It is easy to make a rough estimate of the deflection 
t>f the magnetometer ne^lle that may bo expected 
due to the magnetic field of a near lightning disoharp. 
For impulsive dischargee the total duration of which 
is small compared with the periods of the magnet- 
ometer, the instrument will behave as a ballistio galvan* 
ometer, the relation between thedisohiwge current, its 
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duration, the constants of the suspended needle and the 
field in which it is suspended being given by the 
usual formula : 



if the magnetic field due to the current is perpendicular 
to H. In the present izistanots T was 3*95 sec. and 

, 0*376 ^ 

H was gauss. The effective magnetic field 

was smaller in the ratio I : 4*9 because, in order to 
increase the sonsitivenesB of the magnetometer, the 
north pole of the needle had been made to face south 
by applying torsion to the susfieoding quartz fibre 



Fig, 1, 

Rkcobds of a D. La Cotm dbounatiok maonxto- 

ORAPH OBTAIKKD ON MaV 12 , 1937 , AX AuBAO, NEAR 

Bombay, showing ths xffbot of kxar i,iaHTKiNO 

mSOUAROIBS. ThK XXMBS ARB IN HOURS (InOIAN 

8tanbabi> Tmx). 

in the maimer ret^ommeaded by Dr. D. La Cour. 
Now O, the field at the needle (supposed short) 
due to unit cun’ont in the discharge circuit is given by 

/ sin 0 

, 

where I is the length of the discliarge current, r its 
distance and 0 the angle between r and the discharge 
path. The direction of the field is perpendicular to 
the plane containing I and the centre of the needle, 
Assuming sin 0 1, / 2 km. and r 2 kin„ then 

U = 6 X 1(H. A probable value for q is 20 coulombs 
(see C. T, R. Wilson^s article on Atmospheric Elec- 
tricity in the ‘‘Dictionary of Applied Physios’ ‘ ). From 
these data the dofieotion of the needle can be easily 
calculated. It comes out to be 1/4820 radian when the 
lightning discharge is most favourably oriented. I'he 
corresponding deflection on the chart when the distance 
of the photographic paper from the mirror of the 
magnetometer is 165 orn. is 2 x 165/4820 cm. or 
0*7 mm. The observed and expected defiections are 
of similar magnitudes. 

Attempts are being made to design a simple 
magnetometer with a Helmholtz compensating coil 
for the purpose of measuring the discharges of 
individual lightning flashes. 

K . K, Ramanatman. 

Colaba Observatory, 

Bombay. 

Aug. 6. 
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Senaitisadon of the Skin of Mice to Light by 
Carcinogenic Agents 

Whttk mice painted twice a week for three weeks 
with benzpyrene in benzene are found to be sensitized 
to light. The mouse is painted and exposed to direct 
Hunl^ht for a half to one hour ; during the exposure 
the skin of the painted area becomes red and markedly 
oedetnatous. There is no latent period to this re- 
action ; within a few minutes of the exposure the 
mouse becomes ill at ease, scratches the painted 
region and tries to hide it from the sun. The next 
day, the area shows a dofinito dermatitis. 

Unpainted white mice having the hair closely 
clipped over the same region showed no reaction 
afG^r three hours* exposure or at any subsequsnt 
time ; unpainted ai'eas in the experimental mice gave 
no reaction, nor did mice painted with the solvent. 

Exposures to infra-rtid radiations and to ultra- 
violet radiations did not give rise to these reactions. 
By dividing the visible spectrum into three with 
Kodak gelatine filters, it was found that only the 
blue-violet light was oflbotivo : this corre8i)onds with 
the absorption spectrum of benzpyrene. 

Similar reactions have been obtained with tor and 
with di-benzenthracene, but which part of the 
Npectrum is msponsiblo has not yet been ascertained. 

Moimt Vernon Hospital, 1. Dokiaoh. 

Northwood, Middlesex. J. C. Mottram. 

Sept. 14. 


Gonadotropic Activity of Amphibian Anterior Pituitary 

Previous attempts, using infantile mice or rats 
as test animals, to demonstrate tlie presence of a 
gonadotropic substance in the anterior pituitary of 
frogs have been entirely negatived Since implantation 
of frog’s pituitary into frogs causes ovulation, Zondek 
comes to the conclusion that the frog’s pituitary 
i^ontaiiis a gonadotropic substance which is inactive 
in warm-blooded animals. The negative results ob- 
tained by Lipschutz and Paoz and Zondek were 
probably duo to the fact that the amount of pituitary 
tissue implanted was too small. Adams ami Tukey, 
however, injected saline suspensions of from 16 to 
*16 frogs’ pituitaries into each infantile mouse and 
still obtained negative results. 

In view of the interest of this work from the point 
of view of comparative endocrinology, similar experi- 
ments were performed using Xmopm ksvie^ the 
South African clawed frog, as donor. Littermato 
female white mice 19-22 days old wore used as 
recipients. In each experimental series one or two 
animals rtKieived a subcutaneous implimt of frog 
anterior pituitary tissue ; two to four mice reoeivea 
control implants of one of the following frog organs : 
brain, kidney, muscle, spleen, liver, ovary ; one to 
three animals served as normal untreated controls. 
72 hours later the mice were examined for opening of 
the vaginas. They were tlien killed and the ovaries and 
uteri removed. The ovaries were disseotod away from 
their dviduots and capsules. Fat end loose connective 
tissue were oarefully removed from the \iteri. All 
organs were immediately weighed on a torsion balance. 

Implantation of 3*5 mgm. of anterior pittiitary 
caused opening of the vagina but had no efifeot on 
the weights of either ovaries or uterus. Implantation 
of 8-20 mgm. caused opening of the vagina in all but 
two of twelve animals, also an increase in the weight 
of the ovaries and a two- to fourfold increase in 
uterine weight. In two mice heamorrhagio follicles 
{btutpuf^te) were present in both ovaries; the uteri 


weiij^ed 31 *0 m^. and 32 *5 mgm. (controls, 8 mgm«) 
and the ovaries 4 mgm. and 5 mgm. (oontroK 2 mgm.). 
In seven animals uterine weights of 17-23 mgm. were 
obtained. All control implants gave negative results. 
A few of the enlarged ovaries were sectioned and 
showed definite follicular growth. 

The ovarian, uterine and vaginal responses obtained 
in these experiments provide definite evidence that 
the goneulotropio substance of amphibian anterior 
pituitary can activate the mammalian reproductive 
apparatus. 

University. Zwarknstbiin. 

Cape Town. 

Aug. 24. 

^ LipsohuU. A., and Faet, K., Campt. rtnd, Soc. biol,, 99, 093 0 928). 
Zuodek, Bm Areh. 144, 133 (1930). AdAran, A. K., and Inker, 

O. K., Anal, 67, Supp. 2 (1937). 


• Vitamin P 

Aoooruino to Bents^th and Szent-Oy6rgyi\ their 
experiments on the influence of vitamin P on the 
course of development of experimental scurvy* hav^e 
been roj^oated at their request in several laboratories 
with the result that their observations were partly 
corroborated and partly not confirmed. This, they 
assert, is due to the fact that vitamin P requires 
for its activity the presence of traces of ascorbic acid. 

In view of the fact that I repeated the above work 
independently, it is of interest to compare my results® 
with the above. I was unable to record any vitamin P 
activity with daily doses of 1 mgm. of either ‘oitrin’, 
hesperidin or a mixture of he8i)eridin and eriodiotyol. 
When, however, sub-optitnal preventive doses 
(0*1 mgm. end 0*2 mgm. of i-asoorbio acid a day) 
were administered alone to the experimental animals, 
a clinical and pathological condition was produced 
which resembled that obtained by 8zeat-Gy5rgyi and 
his collaborators after the administration of vitamin 
P. This condition lias always been known to occur 
when antiscorbutic doses lower than the minimiua 
prophylactic dose have boon offered to guinea pigs 
on well-balanood scorbutic diets, including tlie 
Sherman - La Met - Campbell diet, which Bontsdth, 
St. Kuszny4k and Szent-Gyorgyi \ised in their 
original investigation. 

According to BentsAth and Szent-GydrgyiV latest 
view^ one is driven to the conclusion that the basal 
diet I used (bran, barley meal, middlings, fish meal, 
crushed oats and autoclaved milk) contained nu 
traces of ascorbic acid, which is undoubtedly 
true, but contained the hypothetical vitamin P, 
whilst the Sherman - La Mer - Campbell diet as used 
by them contained traces of ascorbic acid, although 
this is not evident from their negative control ex- 
periment*, but no vitamin P ; alternatively, the 
biological action observed by them was due to 
the contamination of their ‘oitrin*, etc., with traces 
of ascorbic acid. The object of this note is to 
record the bearing of my results on the modified 
view of Szent-Gydrgyi and his collaborator, which 
was advanced since the app^ranoe of my paper, 
in the hope that it will help in the solution of this 
elusive subject. g, ZmvA. 

Lister Institute of Preventive Medicine, 

Ix»ndon, S.W.L 
Sept. 7. 

* BenUAtl), A., sod ftmt-OyOfsyi* A., KATinw, 140, 490 4, 

1087), 

* JSeiMU), A., St. Husxsy&k «iict Soent-OyOrgyl, A., KatvoS, 110, 
708 (1980). 

»SSttVA, S, S., nMMrt, y., SI, 915 (1087). 
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Meteorites: the Number of Pultusk Stones and the 
Spelling of ^^Widmanstatten Figures*’ 

In criticizing others in Natitbe of Septornbor 18 
(p, 504), Prof. F. A. Panoth layn hiinHolf open to 
critioiflni. His calculation of tho mnnber of Pultusk 
stones is a remarkable example of what can be done 
with mathematicH when all the facti^rs are not taken 
into account. Ji^ 1888, Krantz HUpplieil for tlie 
British Museiun collection Pultusk stones weighing 
3,545, 845, 703, 258 (half a stone), 139i gru.. and 
twelve others weighing together 243 gjn. Towards 
tho end of such a series it is the common praediee 
to weigh the smaller stones together in one lot ; 
and evidetitly the 212 (not 210) stones with ati 
aggregate weight of 1 kgin. formed the tail-end of 
Krontz's stock. In 1908, Krantz was still offering 
Pultusk stones weighing 565, 402, 382 gin., and 
numerous others of less than 100 gm. While it is 
jierfectly tnie tliat the liest musciunfi strive to acquire 
and preserve the best specimens, it is scarcely a 
balanced argument to quote, to the exclusion of those, 
a small private collect ion in Moravia, in which frag- 
ments of all tho meteorites if^presentcd amounted to 
on/y 2 kgm. 

In the Britislv Museum cctllection there arc 72 
Pultusk stones wdth a total weight of 18,188 gin., 
tiie largest 0,095 gm. and th(* smallest 6 gm. (that 
is, less than the average in the Moravian collection) ; 
264 in tho Paris collection weigh 31,337 grn. ; 175 in 
(’hicago 14,291 grn. ; 62 in Boim 19,742 gin. ; and 
41 in Vienna 15,843 gm. These 614 stem's account 
for half the total w’oigiit recovered. Individual atoiies 
of more than 1 kgm. in difTeront (iol lections (in 
addition to those in the British Musc'um) are 9,521, 
8,070, 7,938, 7,150, 3,770, 2. 500, 1,702, K040 and 
1,025 gm. While it is not at all inipossible or im- 
firobable that as many as 100,000 stones fell in this 
shower, the facts now available do not supply data 
for this to be proved mathematically. 

Tn my paper in the Mimralogk^xl Mmjazine in 1933 
1 eolleoted fourteen variations in tlie spelling of 
“Widmanst&tten figures” in tho Jiteraturo dating 
from 1813, Since then 1 liavc collected a few mom. 
In the l>est books of reference the name of 
discoverer is given os Widmanstetter (or Bt'ckh- 
Widmanstett/er). Prof, Panoth rpiotes tho Austrian 
Biographical Lexicon, giving (from E. Cohen) the 
date and page, but not the volume (Theil 56), which 
su^ests that he did not him w If actually consult the 
original. Here the entry is under “Widmanstetter”, 
and the same also in J. C. Poggendorff’s “Bio- 
graphisoh-literarisches Handwdrterbuch (1898, vol. 3). 
In the British Museum “Catalogue of Printed Books” 
a later member of the family, writing between 1870 
and 1896, is cataloguml imder **Beckh- Widman- 
stetter** (Leopold von), with a cross-reference from 
Widmanstetter. 

L. J. Spencer. 

HI Albert Bridge Road, 

London, S.W.l I. 

Sept. 21. 

Spiriform Morpholof^ of some Lead Crystal 
Growths in Silica Gel 

It has been well known since A. L. Simon’s 
description of the phenomenon h that fem-liko crystal 
growths of lead can ^ obtained in silicic acid gels 
oontainkig lead acetate solution. Whereas Simon 
used zinc to promote the electrochemical liberation 
of mctalUo lead in the gel, the use of tin for the same 


purpose leads to the formation of crystals of a 
strikingly different morjjhology and lustre, 

UndiM - conditions recently studied in detail, which 
are characteristically critical os regards the con- 
centrations of the reactants (particularly the load 
#icotate) a spiriform fcypi^ of growth has been observed, 
to which no previous reference can be foimd in the 
literature. These growrths arise olectroohomioally in 
a way entii'ely different from those helical and spiral 
precipitatos of load iodide, load chromate and calcium 
fihosphatc described in the published work of Hatschek 
and his pupils*, neither do they resemble the silver 
chromate spiral precipitates described in Hodges’s 
“Liosegang Phenomena”, nor the spiral crystals of 
M. (’ofusarow*. Tliese spiriform lead growths often 
f ake a form resembling somewhat a very deeply cut;, 
screw having a minute liarrel diameter, anti with a 
very serratetl tnlge to the pitch ; sometimes the 
giowtliH are like a thin ribbon of lead, twisted into 
a spiriform strip. Tlie accompanying photograph 



Fig. 1. 


(Fig. 1), for which I have to thank Mr. E. Rowell 
of the Kodak Ri'soaroh J laboratories, Harrow, repro- 
duces a six by one inch t.<^Ht--tube containing two 
such spiriform sfieciniens. Whilst a non -stereoscopic 
view of them cannot odetpiately indicate tlie full 
serow-Iike f<>atureK, a cinematic record reveals on 
rotating the tube that the two spirals in it are 
respectively right- anil left*haude<l. At the points 
whore they touch the glass walls, the spirals flatten 
out into serrated strips and these curl strikingly in 
opposite senses. 

In collaboration with Mr. A. King of the (.Chemistry 
Department of this College, with whom work on those 
phenomena is being continued, it has been found that 
those gels, which are 0*02 normal witli respect to 
the lead acetate concentration, con he ma<ie to 
reproduce spiriform growths, whilst identical gels 
containing a slightly different concentration of lead 
will produce many other strikingly different growths ; 
tlie use of metals other than zinc or tin will also 
promote further modifications in their morphology, 

Norman Htttart. 

Royal College of Science, 

South Kensington, S.W.7, 

Aug. 23. 

* KuU.^Z., W, 171 (1913). 

27, 225 (1820); hiocluifn. J., 14. 418 (1920), 

» KoiL-Z., 47, 00 (1929). 


Judgment by Hypothesis 

Prof. J. B. S. Haldane (see Natore, Sept. 4, 
p. 428), in comparing my attitude towards Prof. 
E, A. Milne’s cosmology with that of Lysenko 
towards the Russian geneticists, <lraw8 an analogy 
which seems to mo little short of fantastic. According 
to Natork of August 21, Lysenko treats Darwin's 
words as dogmas by which to judge and condemn, 
without examination, the work of modem experi^ 
menters. 1 accused Prof. Milne of imitating the 
practice of the Aristotelians who treated Aristotle’s 
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words as dogmas by whioh to judge aad condenm* 
without axaminationi the work of their contemporary 
experimenters. If there is any analogy to be drawn, 
it is surely between Lysenko and the Aristotelians 
(ancient or modem). 

However, I am less concerned with that than with 
the {>ossible implication that I wish forcibly to 
restrict Prof. Milne's work. On the contrary, I would 
place freedom of thought and expression second only 
to complete dedication to truth (or truthfulness, for 
those who think they can dispense with the shorter 
word) in the list of essential conditions for research. 
While I wish with all my heart that Prof. Milne 
would stop inventing systems and telling us what 
God cannot do, and would return to those problems 
in astrophysics which he is so peculiarly gifted to 
solve, I would fight to the last ditch for his right to 
waste his talents if he so wishes. My complaint is 
that he does not satisfy the first condition. Ho 
<ieduces systems from pure fancy, but instead of 
consistently calling them products of the imagination 
and presenting them as works of art, he tacitly 
identifies them with the world of ex|)erience and calls 
them Boientifio. Mathematics, according to the 
phrase whioh has been rej>eated and disregarded ad 
nauseam, is a subject in whioh we do not know what 
we are talking about. If Prof, Milne would eliminate 
such words as time, nebula, imiverse . . . from his 


October 2, 1937 


papers, and substitute x, y, « throughout, 

I would no more seek to r^rain his activities than 
I would those of the surrealists. 

Hkrbket Dmauo. 


Imperial Colley of Science and Technology, 
London, S.W.7, 

Sept. 15. 


Tritium or Triterium? 

I HOPE it is not too late to protest against the use 
of the name ‘triterium* for the isotope of hydrogen 
of mass 3. The name appears in tho very interesting 
article by I-#ord Rutherford in Natuiie of p. 303, and 
has apparently been used elsewhere, to judge by the 
quotations in that article. 

The word ‘deuterium* is correctly formed from the 
Greek ^eiSrcpof (dm^esos), ‘second*, but the Greek 
for ‘third* is Tpfroc (trilos), not The name 

which corresponds properly with ‘deuterium’ is clearly 
‘tritium*, and this word is already in use ; for 
example, papers dealing with this isotope are indexed 
under ‘tritium*, and not ‘triterium*, in the indexes 
to the British Chemical Abstracts for 1935 and 1936. 

Trinity CtoUoge, Kenneth C. BAHJiy. 

Dublin. 

Sopt. 1. 


Points from Foregoing Letters 


Commenting on a recent remark by Matm and 
Wells on tho production of gold films by heat decom- 
position of volatile gold compoimds, Prof. C. S. 
Gibson refers to previous exf)erirrients of the same 
type. Also, he points out that in aurous compounds 
gold is always 2 -covalent and that aurous ions, like 
auric ions, are apparently incapable of existence. 

A table with details of the structure of quinhydroue 
and related compounds, os determined by X-ray 
analysis, is given by Dr. J. S. Anderson, The position 
of the quinone and quinol groupings, the relation of 
compounds of chloranil and bromanil to hexomethyl- 
benxeno and other structural chara^jteristics are 
discussed. 

A photomicrogr^h of coj)roporphyrin HI, obtained 
from a bovine suffering from congenital porphyrin- 
uria, is submitted by Dr. C. Rimingtou and G. C. S. 
Roots, showing that, as in the case of the related 
uroporphyrins, compounds belonging to both isomeric 
types (series I and series III) occur in certain patho- 
logical stales. 

Long-range ionization trocks, starting from a 
common focus in the emulsion of a photographic plato 
which hod been exposed to cosmic radiation for five 
months at on altitude of 2,300 in., are considered by 
M. Blau and H. Wambaohor to liave been produced 
by disintegration of an atom in the emulsion by a 
cosmic ray. 

Photographs of the solar corona, taken during the 
total solay eclipse of 1986 by means of a polarigraph 
with reflecting analyser, show, according to K. G. 
Zakharin, that the degree of polarization varies in 
different parts of the corona and also with the wave- 
length^ and that the direction of polarization under- 
goes a change in the ‘streams*. 

Prof. S. K. Mitra and K. K, Roy point out that the 
complete fbnntila for ionoi^erio dispersion yields 


values for the dielectric constant which are greater 
than, equal to or less than unity, depending on degree 
of ionization, pressure and the exciting wave-length. 
The use of a simplified approximate formula had 
wrongly led to the opinion that theoretical considera- 
tions preclude values greater than unity, but such 
values were found experimentally. 

Some characteristic fluctuations noticed in tho 
declination magnetograms obtained at AUbag, near 
Bombay, are explained by Dr. K. R. Ramanathan 
as being due to the magnetic field of near lightning 
discharges. He points out that the magnetometer 
behaves as tho needle of a ballistic galvanometer for 
these impulsive discharges, and suggests that this may 
be made the basis of on instrument for measuring 
the discharges of individual lightning flashes. 

Implantations of the anterior pituitary of the ft*og 
into immature female white mice are found by Dr. 
H. Zwarenstein to activate the reproductive apparatus 
(opening the vagina, increase in weight of ovaries 
and uterus, and follicular growth). 

Dr. 8. 8. Zilva observed no vitamin P activity on 
administering a daily dose of either ‘oitrm^ heaperidin 
or a mixture of heaperidin and eriodictyol to guinea 
p^a on a scorbutic diet- He obtained, however, a 
biological response similar to that observed by Prof. 
A. Szent-GyOi|^i on administering sub-optimal doses 
of ascorbic acid. The bearing of these observations 
on Bents&th and 8z«:it-Gydiwi*s latest view con- 
cerning the action of vitamin P is pointed out.. 

Bbeatitm. — Xn the note in Natubb of September IB, 
p. 509, referring to Dr. A. L. Eeimann^s commtmioa- 
tion, the statement : “the linear rate of decay of 
the phosphorescence of zino^blende** ididukl read : 
“the linear rate of decay of Ute 4nver0e ^ the 
root of photphoresoesm of ndnei* 

blende”. 
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Research Items 


Eastern Himalayan Blood-Groups 

Ik view of the high percentage of Group AB found 
among Tibetans at Gyantse, Miss EiJetm W. E. 
Macfarlane has obtained samples from Tibetans, 
Nepalis and Lepchas (iWaw, No. 159, August). The 
Tibetans were hospital patients and others at Kalim- 
pong. North Bengal* The subjects either called 
themselves Bhutias or were Bhutanese. There are 
Bbutias in Sikkim State, who resemble the Tibetans 
physically and wear similar dress and ornaments. 
The Bhutanese wem nearly all from Ha, Bhutan, and 
also Ifelong to the Tibetan race. The sample in all 
numbered fifty-six. The proportion of the blood- 
groups differs considerably from the blood groups 
observed by Tennant at Gyantse . The percentage of 
B is of the same order, and considerably lower than 
in the neighbourhood of Nepal. The percentage of 
O is much higher and of A lower than at Gyantse, 
the latter possibly being due to inbreeding, while the 
high proportion of A B may be a result of the Chineses 
garrison stationed there from the beginning of the 
century until 1012. The proportions found at Kalim- 
pong suggest cither that blood -group relationships 
differ markedly in different parts of Tibet, or that 
conditions in Gyantse are exceptional. One eighth 
of the Bhutias belong to Group B, more than a third to 
Group A, and almost one half to Group O, A U being 
rare. The preponderance of 0, the oharacteristic 
group among American Indians, recalls the fact 
that the physical resemblances and similarities of 
artistic di^ign between Tibetans and American 
Indians, especially the Navajos, has l>eeu noted as 
striking. The nearest Mongoloid neighbours of Tibet 
in Gliina and Nepal are fairly high in B and it is 
remarkable that the Tibetans have absorbed re- 
latively little of this group. They have evidently 
been isolated from the main stream of Mongolian 
migration since very early times. 

Early Chinese Bronzes 

Amonu a number of eewly Chinese bronzes from 
the Eumorfopoulos Colleotion, now in the British 
Museum (Bloomsbury), which ore figured and de- 
Aoribed in the BrU. Mus, Qun^rterly^ 11, 3, by Mr, R. S. 
Jenyna, is the famous ram-handled tmn which belongs 
either to the Bhang- Yin, or early Chou Dynasty. 
This piece should convince sceptics that the Cliinese 
bronzes of the classic period are e<jual, if not superior, 
to those of any oth^ civilization. It is modelled in 
the form of two rams standing back to back, and is 
supported on four legs represented by their forefeet* 
From between their heads rises the funnel, which 
for^ the mouth. The body is covered with scales, 
which may, or may not, have been engraved after 
casting. The conquest of Bhang- Yin by the Chou 
princes about IlOO b.o, does not seem to have 
altered the Shong-Yin style* This town shows only 
one of the four innovationa regarded by Karlgren as 
shaking their i^^vpearence at that period. It must, 
therefore, be veiy closely related to the Bhang-Yin 
hrobzes* It is dijfl5cult to account for the sudden 
wpearanoe of the Sbang-Ym culture* which prodtwed 
Wghjly o<nnplieated ana distinctive bronzes without 
Appicmit eSbart. The maetery of technique and the 
Obavmrionatb^ argue a long process of 


evolution, and their inscriptions are far from primi- 
tive. Yet there is an enormous hiatus of time to he 
iiccoimted for between the neolithic pottery irorn 
Western Kansu and Honan and these highly sophisti- 
cated vessels. The immediate ancestors of these are 
lacking. The Hsia culture, in which bronze casting 
and oai'ly ft)rms of bronzti must have made their 
appearance, remains a mystery. Even if it be 
oditiitted tliat brt)nze casting was introduced from 
the West in its finished form immediately before the 
Bhang -Yin, the existence in Bhang -Yin of forms 
evidently of groat anti(][uity, which betray no affinity 
to known Wostom forms, is difficult to explain, 
without admitting a long process of internal evolution. 
Wo are compelled to believe that Bhang-Yin culture 
had its roots in a distant past, but why almost no 
traces of that past have survived is a. puzzle for which 
archicology has yet to supply a happy solution. 

Passerine Birds of Ethiopia and Kenya 

DmiiKa the months of its sojourn in Africa in 
1911 and 1912, the BVick Exjw^dition collected about 
6,200 birds, besides a number of eggs and nests, and 
copious field observations, all due to the energy and 
collecting ability of the late Dr. Edgar Alexander 
Meams. The description of thei passerine birds by 
Herlwrt Friedmaim adds to the faunal knowledge 
of an area remarkable for the wide range of its 
conditions, from desert to tropical rain-forest, from 
a rainfall of 0-11 inches to 70 -80 inches, and from 
sea-level to 16,000 feet Nat, Mu«., Bull, 153, 
479; 1937). Among the general features described 
is the marked tendency of far more lowland birds 
to range high up the mountain slopes in Ethiopia 
(to an altitude of 7,000-8,000 feet) than roach to 
about half that altitude (4,600 feet) in more equatorial 
portions of the continent. The authors regard the 
birds of these regions as having been derived from 
the stopiios of south-eastern Asia by way of Asia 
Minor and Arabia during Pliocene times. In the 
course of this extensive movement many birds moved 
southwards through the area, such as the ancestors 
of FrancoUnus aephaena, F, africamis^ St/reptopdia 
capicola, Lophoceroa melanolmcoa ; others remained 
and formed a centre in which new s;[>ocies developed, 
and from which westward migration probably con- 
tributed to the fauna of the western savannahs the 
ancestors of such fonns as the gound hombill (Buoeros 
aby»»ini€us), the parakeet {Paittaetda ksrameri), the 
roller {Coraciaa abyasini^ua) and tho chat (Oenauthe 
boUae), 

Self*fertiiization in Japanese Slugs 

That a pulmonato mollusc may possess the power 
of laying fertile eggs when kept in strict isolation has 
been known since OkenV experiments on Lymtma 
auriotdarig more than a century ago. A number of 
other species have since been shown to behave in 
similar manner. K. Ikeda (J, Sci, Hiroaima Univer- 
aity^ March 1937) has conducted extensive and care- 
fully controlled investigations into this pheimmenon 
in the slug, Philomyoua bUineaiua* The young hatched 
in spring do not become mature imtil autumn* so 
need not be isolated untO then ; they mate in 
autumn but the eggs are not laid until after awaking 
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from hibernation in spring. The discovery of albino 
forms allowetl a certain amount of genotioal analysis. 
The fertility of the egg results from solfTertilization 
and not fw^in parthenogenesis, and the power of self- 
fertility'* does not diminish with age. The individual 
spt^rniatozoa descend the genital duct to attain 
fertilizing power in the receptaculum stnninis, euid 
the varying degrees of self-fertility exhibited by 
different species possibly result from dilTeronoes in 
the ability of the spermatozoa to migrate through 
the duct. 

Larvae of Indian Coleoptera 

In Indian Forest Hecords, 11, No. 9, Mr. J. C. M, 
Gardner, of the Forest Research Institute, Dohra 
Dun, continues his series of articles on the immature 
stages of Indian Coleoptera. The present contribution 
deals with various Carabidte, or ground beetles, and 
includes doscri|>t ionH of the larvai of spooios belonging 
to eighteen genera of those insects. As a number of 
tht^se genera are European, and the structural 
characters of their larvfls are figured, the paper is of 
interest to workers otlior tlian those studying the 
Indian ^ fauna. Very little has been x>iiblished pre- 
viously on larvfi^ of the Indian members of the 
family, and the present article, it is hoped, wiU be 
followed by others of a like character. 

Aquatic and Marsh Plants of India and Burma 

Mb. K. P. liiswAB described some aquatic and 
marsh jilants of Irulia and Ihmna in a pa^ior read 
before Section K (Botany) at the meeting of the 
British Association on Septeinbor 7 . India and Burma 
contain an enormous stock of aquatic and marsh 
X>lant8 in their many stationary and flowing waters. 
The hill Btrooms in the Himalayas have their Iwds 
often covered with Batrachospeminm and Sirodotia 
sp. The coastline, both tiie Malabar and the Ooro- 
mandal, harb<nir largo (quantities of dilTerent spetnes 
of marine alga*. But them is still a vast field for the 
investigation of the marine flora of the coastline of 
India and Burma. Tho Andaman Islands, the 
Mergui Archiixdago have also a rich vegotBtion of 
marine algie, chiefly composed of CatUerpaj Sargassum 
and HaUmeda, The estaurino areas are marked by 
dense mangrove vegetation exposed to tidal action. 
On tho west coast Oeriops Roxburghiana^ Avecinnia 
alba are predominant. In the east, .4. officinalis, A. 
alha, Bri^fuicra gynmorhiza, Rhizophora miioronata. 
Acanthus illioifolius, Agecerus 7naju3, Ceriops Rox- 
burghiana are dominant spe^cies. In the 8undribun 
down to Mergui Arcliipelago and farther south the 
two palms, Phmnix '^udomi and Nipa frulicam 
form quite a striking fcuiture along the shore and 
deltaic areas. The larger rivers do not as a rule 
support much at] viatic vegetation ; but during hot 
months some portions of the beds of the rivers 
partially dry up, forming shallow jk^oIs separated 
from th6 main body of water. Those x>ools form good 
culture bods of algrn. Stationary watisr in tho form 
of natural or artificial lakes, jhiis, hi Is, tanks, pools, 
puddles and swampy areas (rioefield swamps) occupy 
a considerable area of the lower plains of the two 
countries. These, due to favourable odaphic and 
climatic conditions, are full of aquatic otui marsh 
vegetation. In this mass of crowd^ vegetation, four 
zonm can be distinguished; (1) the bottom layer, 
which may be called the zone of the vital layer ; (2) the 
zone of rooted aquatics ; (3) the zone of suspended 
vegetation, and ( 4 ) the zone of surface vegetation. 


The inland brackish water plants are interesting, too. 
Such plants are often found in the plains of the 
cities near the sea, such as Bombay. Calcutta and 
Madras. The salt lakes of Calcutta retain a mixture 
of salt-water and freshwater vegetation in their 
swamps. 

Polyporaceous Fungi 

The behaviour of nuclei in the developing basidium 
of the higher fungi has only been studied intensively 
during comparatively recent years. It has l>een 
generally established for one or two agarioacoous 
fungi that two nuclei fuse in the young basidium ; 
tho fusion nucleus divides, first by reduction division, 
and later by ordinary mitosis, to form the basidio- 
spores. Dr. S. R. Bose adds welcome confirmation 
to this view, by showing that the Polyporaceaa 
possess a similar moeiiaaism (/. Ind. Bot. Soc., X6, 
No. 3, 119 128; 1937). Eleven species of Foly- 
poracoie have been studied, and results are given in 
detail for each sxM^cies. Basidia are very small in the 
pore->)earing fungi, but a sufficient numV>er of stages 
has been found to o>stahli«h similarity behaviour 
with other previously described Basidiomy cotes. The 
meclninism of nuclear division is ossontially similar 
to that of higher plants, thoitgh the chromosomes are 
too small to be covmtod satisfactorily. Dr. Bose has 
iwontly published a paper on '*Folyporaoem from 
Lokra Hills (Assam)*’ (Ann, Mycologici, 35, No. 2,. 
1937), in which he describes a number of species from 
an elevation of 5,0(K)-d0,(H)0 feet. Many cosmopolitan 
fungi arc included, and the accounts show that 
several polypores of temperate Europe and North 
America are found at this elevation in Assam, but 
are absent from the plains of Bengal. Fotnes fomen- 
tariua is a typical example of such distribution. 

A Dune Drainage System 

Mil. V. J. Chapman has described an investigation 
made in 1933 to dotermine the nature of the water- 
table movements in tho salt marshes of Soolt Head 
Island on tho Norfolk coast (Mem. and Proc, Man- 
chester Lit, and Phil, Sac,, Session 1939-37),, The 
area selected was ospooially convenient for the experi- 
ment as there is a small artificial pond near the centre, 
and it was the rise and fall of the water in this pond 
that prompted tho investigation. The information 
obtained showed that while the diurnal tidal move- 
ments did not sensibly affect the level of the pond, 
it rose appreciably and rapidly about 48 hotirs after 
every maximum spring tide which reached a height 
of 27 ft. above Hull datum and then fell slowly. 
Particulars ware also obtained showing the direction 
of the drainage flow. These water-table movements 
have a profomid bearing on the plants wliich grow 
in tho dunes and which, in order to tap the supply of 
fresh water known to float on top of the salt water, 
develop long roots. Without those periodic fluctua- 
tions of the water-^ble many of the dune plants 
would not be able to exist in summer when theit 
need of water is great. To this extent, it is suggested, 
the flora of dune hollows may be associated with 
and dependent upon the subterranean water supply, 
assisted possibly by some capillary action in the 
sand. The oonclusions reached as a result of this short 
investigation agree with those of earlier research 
carried out at Hlakeney Point, and are the^ore 
thought to be representative of the conditions in 
dunes in this part of Norfolk. These are that no 
flow takes until the high spring tide reaches a 
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certain minimxun level, that then a rapid rise takes 
place after a lag of 4B hours and that, except at these 
very high tides, the water drains out along the lino 
of least resistance following a shingle path to the 
-Bhore. 

Meteorological Connexions between Greenland and Europe 

At a meeting of the Royal Meteorological Society 
held on June 16, Dr. F. Loewo road a pajicr entitled 
“A Period of Warm Winters in Western Greenland 
and the * Temi)oraturc See -Saw between WeateiTi 
Greenland and Central Europe''. He j*eferrod to the 
studies of Grosse, Wagner and Scherhag on the 
inarkfHl change that has taken place in the climate 
of GrtM?nland since about the beginning of the present 
century in the direc^tion of milder winters and slightly 
warmer summers, resulting in a cUH?roase of the mean 
ammal range and therefore in a more oceanic climate. 
For examine, tlie average ditTorenco between the 
extreme seasons from 1923--, ‘14 at Jakobshavn was 
19*5^ 0. compai'e<^l with 24"^ G. for the period 1876- 
1934. A striking individual instance of winter 
waimth is that of the period January Marcli 1929 
when Jakobshavn ternjwrature was 12*7° C. above 
the 1876-1936 mean, and the coldness of tlie same 
period in northern Germany (it was the coldest winter 
probably since 1830 and certainly since 1838) illustrates 
the see -saw of temperature with which the second 
part of tlie paper deals. This see -saw effect was 
pointed out liy Hann so long ago as 1890, who 
observed that in tlie winter months ihi‘> anomalies 
of Uunperature at Vienna arui Jakobshavn wore of 
opposite sign, Imt Dr. Loewe finds that the contrast 
with west Greenland is greater for the region around 
the Baltic than for Vienna. Ho giv^es a table of 
temperature anomalies for the nine wanitosi aiui nine 
coldest wintei’s at each of the throe stations, Jakob- 
shavn, Breslau and Uppsala, for the period 1876-1930, 
and the corresponding anomalies nt the otlu^r two 
Btations, which illustrates th(' effi^ot very well. The 
54 sets of figures contain only two years, 1916 and 
1930, with big simultaneous positive anomalies on 
both sides of the North Atlantic, 'I'he main reason 
for the soe-saw is clearly to he found in pressure 
oonditione between Greenland and Norway, liigh 
pressure tending to bring polar air down to the Baltic 
and tropical air up to West Greenland, and low 
pressure in the same area a reversed excliango of 
tropical and polar air, 

Fluoroform 

A MINUTE amount of a substance which was 
probably fluoroform, CHFg, was obtained by MesJans 
in 1894 by the interaction of iodoform and sih er 
fluoride. It was prepared in a pure state by Ruff in 
1936 by the interaction of iodofonn with a mixture 
of mercurous and calcium fluorides. A, L. Horine 
(J. Amer» Chem. 59, 1200 ; 1937) has now 

described a ^nethod suitable for larger scale prepara- 
tion, In this, bromoform is heatod in a clo^ steel 
vessel with antimony fluoride (SbF,) and some 
bromine. This gives the substance CHFgBr, 
b.p. — 14*6°. This is carefully puriffod and is then 
tr^ted with merouric fluoride in a similar apparatus, 
With special temx>erature control. The gaseous CHF* 
eyoivwl is collected over water, condensed by liquid 
air and distilled through a condenser cooled at -* 80® ; 
pHFg (b,p, — 88*2®) passes on. The substance is very 
inert cliemically wid physiologically. Alkalis and 
^ids are unrooted by it, bromine does not react in 
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bright sunlight, but fluorine reacts vigorously with 
formation of CFg and HF. The atomic distance 
between the carbon and fluorine atoms (os measured 
by L. O, Brookway) is 1*36 A. By the action of 
chlorine in bright sunlight, hydrogen is replaced and 
CClFg formed. This boils nt -81*1® and, as CHFi 
boils at *-82*2'', it is seen that in these compoimds a 
replocemont of liydrogon by chlorine has caused a 
rise in boiling point of only 1®. 

Effect of Pressure on Phosphors 

It is well known that powdoi’ing a phosphor results 
in a diminution of the intensity of tlie light emitted, 
but that unifom^ pressure prodxieea no ohangt:; in the 
intensity. Smokars theory gives a satisfactory ex- 
planation of the effect of powdering. A comprehensive 
investigation of the effect has now bwm made {N. 
Riohl and H. Ortmatm, Ann. Phymk.y [v], 29, 666 ; 
1937). It was first shown that powTlering does not 
affect the Hpe<iific gi’avit>* of either zinc sulphide or 
alkaline earth sulphide phosphors. An attempt was 
then made to determine the percentage of active 
centres which are rendered inactive by the effect of 
pressure, the work being confined to the ssinc, calcium 
and strontium suljJudo phosphors. Tlie opinion is 
expressed that the absolute effect of pressure was 
wifloly overstated in the earlier work, the reason 
being that the transparency of the phosphoroscont 
layer was greatly decreased by powdering. For a 
medium -powdei'ed phosphor it is estimated that the 
effect is only to reduce the intensity of the omission 
by 10 per cent, and this is near the limit of occmocy 
of the experiment. For an extremely finely powdei*ed 
phosphor the dimiuutitai was only about 36 per cent. 
A rough estimation of tlio nmnlier of centres which 
come to the siu'face on account of the powdering 
agrees w(^]l with the experimentally determined 
decrease in intensity. 

Spectrum of Nova Herculis 

A hARQK number of i->a])ers on the spectrum of 
Nova Herculis has appeared since the discovery of 
this star in 1934, but one of the most eomiilete and 
detailed accjounts is that published recently by D. R. 
McLaughlin {Pub., Obs. of Univ. of Michigan, 6 , 
No. 12). The method of jireseuting the observational 
material is worthy of note, since the author discards 
**that most <Ioadly of methods of discussion : the 
<lay-to-day journal of observations’' and divides the 
history of the nova into typic^U stagtis, with separate 
treatment of each stage as a unit. Day-to-day 
changes of rnort^ important characters are, however, 
to be found in the numerous tables or diagrams. 
Wave-lengths, identifications, intensities and radial 
velocities art^ given for each group of absor[)tion or 
emission Urve« which occurrorl in the various stages 
considered, together with critical aoooimts of the 
main featui-es typifying each stage. It is impossible 
to summarisee the many interesting results obtained, 
but special mention might bo made of the anomalous 
liehaviour of the Mg 11 line at 4481 A., which showed 
radial velocity changes at variance with those of all 
the other absoiption linos. It is doscribod m **one 
of the most remarkable enigmas of the Nova 
spectrum”, Some correlations are foimd between 
siieotral changes and luminosity, and a tentative 
hypothesis is offered in which an interesting variant 
of the exjianding shells hyjiothosis appears to give a 
satisfactory physical int^erpretation of the principal 
features observed. 
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The Relation of Growth Substances to Horticultural Practice* 

By Dr. M, A. H. Tincker, Royal Horticultural Society, Wislcy 


M uch of our rocont knowledge of plant hormones 
we owe to the Utrecht botanists, whose 
investigations led to tho recognition of the nature 
and function of these substances. Earlier experi- 
ments carried out with seedling oats showed that the 
shoot apex produced sxibstaiioes capable of regulating 
growth. When cut off and placed on g(jlatin, quantities 
exuded from the tips of the active substances pro- 
portional to the number of seedlings used for a fixcnl 
period of exudation. These substances could bo 
transferred to other seedlings. A wide search was 
made for a ready source of these compoimds, found 
to be present m small quantity in grain, pollen mid 
loaves. Higher concentrations are available in urine. 

At the Leicester meeting of tho British Association 
Prof. F, Kogl described the isolation and chemical 
recognition of auxin a and 6. Their sti*ucture is 
complicated ; but with these two compounds a third 
active compound, hetoro-auxin, was found. It is a 
simpler chemical, p-indolyl acetic acid, previously 
well known to chemists. 

Small quantities (6 mgin.) of indolyl acetic acid 
when applied in lanolin, a convenient solvent, to the 
yoiuig stems of tomato plants growing vigorously, 
cause within 24 hours twisting and bending of the 
petioles and stems, as unecpial growth takes place 
on the two sides. This is a tjuick ready means of 
testing closely related and other chemicals. In a 
few days, roots appear from the stem, root initials 
also develop inside, clearly seen by cutting the 
stem longitudinally. Similarly, the production of 
roots may be induced in severed portions of plants, 
and this is the practical point, for vegetative repro- 
duction is thus facilitated. 

The paste method has been largely superseded by 
dilute solutions. Herbaceous or woody cuttings are 
taken with expanded leaves, their basal ends placed 
in the solution to a depth of an inch ; owing to the 
loss of water in transpiration from the leaves, suiheient 
solution is taken up to induce subsequent root pro- 
duction when the cuttings are placed, after washing 
in water, in sand in propagating frames. 

The list of active chemicals includes the related 
indolyl butyric and indolyl propionic acids. The 
organic salts or esters of those acids are active, so 
are some of their metallic salts such as sodium 
indolyl -acetate. Scatole has recently been proved 
active. Alpha and beta naphthalene acetic acid are 
very highly active, phenyl acetic and anthracene 
acetic acid are loss active. 

Although fairly closely related, iso-indolinoue is 
inactive. The substitution of sulphur for tho nitrogen 
and hydrogen group in indolyl acetic acid very 
greatly reduces the activity. Although closely 
related to indolyl propionic acid, tryptophan is in- 
active ; it may be a stage in the formation of the 
growth substance in Nature. 

The treatment causes : (a) more cuttings to form 
roots ; (6) more roots to be formed on each cutting ; 

* Sabfttonoo of « lootare to Sootton K (Botany) of the Brittah 
Aaiodatlon, deUvexed at Kottlnshain on Beptamber 3. 


(c) the active process (including a and 6) to be 
accelerated. 

Amongst herbaceous plants, cuttings of lupins, 
delphiniums, pelargoniums, violas and alpine phlox 
have shown accelerated rooting by treatment with 
pastes in lanolin and with very weak solutions. There 
is a tendency to damage delicate tissue by the use 
of solutions of too high a concentration ; I part in 
30,000 or 40,000 parts of water is recommended for 
such cuttings. * 

With holly, taken at the end of Juno and treated 
with indolyl acetic acid, 1 part in 10,000 of water 
for 24 hours, half the cuttings rooted in 6 weeks 
whilst none of the controls, placed in water for 
24 hours, rooted in this time. With Viburnum 
Carleaiit cuttings taken at the end of July and 
trciated with alpha naphthalene acetic and others 
with indolyl acetic, 1 part in 10,000 of water for 
24 hours, rooting took place rapidly. In ten days, 
the active growth taking place inside tho stem split 
the outer layers. Cuttings of Cmnotims dmtoOua 
taken in late November produced roots in January, 
and Myrtua communis cuttings taken in January 
rooted in a month. Stimulation may occur at a 
s6£tson of normal quiescence. 

Si)eci6e and varieties of heather (Erica) responded 
quickly to alpha naphthalene acetic acid, Pieria 
formosa taken in late August and GauUheria pro- 
cumbens have given favourable results. With 
Rhododendron rubiginomm^ 85 per cent of the cuttings 
treated in alpha naphthalene acetic acid and indolyl 
acetic acid, 1 in 20,000 for 48 hours, rooted in three 
montlis, wiiilst only 5 per cent of the controls form 
roots. Other plants teated include species of Bud^eia, 
Camellia, Deutzia, Eecallonia, Hydrangea, Pemettya, 
all of which showed favourable results by these 
methods. Even with the more recalcitrant genera 
and species some encouraging results have already 
been obtaine<l. Further results are reported in tests 
mode by horticultural and chemical firms, and at 
other research stations and laboratories. These 
greatly extend the list of species in which root forma- 
tion has been accelerated. Certain species may yet 
prove quite unresponsive but the indications are to 
tho contrary, provided the time of year and con- 
centration of solution can be correctly selected. 

The concentrations are surprisingly low, for fre- 
quently 1 in 40,000 of water is effective. It appears 
from certain ad Hoc tests that there is a oritioal con- 
centration below which little or no activity is in- 
duced. Twice the length of time for uptake from a 
solution hidf as concentrated may not be so effective 
as a stronger solution used for the given time. 

Pouring solution on to the sand befora inserting 
cuttings is not recommended, as bacteria interfere. 
Freshly made solutions shotUd be used as moulds 
and bMteria may contaminate them if Since 
the solutions are not stable in light, stenrage m coloured 
and opaque vessels at higher oonoentratidn is recom- 
mended. 

The success obtained has been qvdddy appreciated 



NATURE 


OctOBER 2, 1937 


S9S 


by dion^caJ icDfiM^ufitoturere and by hort/ioultiiralists. 
Ther^ ate ttw a number Ksi solutions readily ave^ble 
on the market in many countries. 

Thus it is seen that investigations, primarily of 
botanical interest, dealing with fimdamental problems 


of plant devoloprment, have quickly led to results of 
much interest and value to the practical man ; 
showing once more the relationship of scienoo and its 
discoveries to everyday life, to industry and to 
recreational pursuits. 


The Teaching of 

J UST over two years ago, at the Norwich meeting 
of the British Association, Section 0 (Geology) 
appointed a committee to report on questions affect- 
ing the teaching of geology in schools. A short report 
was presented at the 1036 meeting of tho Assooiation, 
and, at the suggestion of members of Hoction 
(Education), an extended report giving detaile<l pro- 
posals was prepared for the Nottingham meeting. 
Those reports were discussed in a joint meeting of 
Sections C and L. at which Mr. >1. G. Wells presided, 
on September 7. 

Tlie views of the geologists w<^^e explained by Prof. 
A. E. Trueman, who opeiu?d the discussion. Prof. G. 
Hiekling, Prof, W. W. Watts. Prof. L. J. Wills, Sir 
Lewis Fenwoi’ and Prof. P. G. H, Boswell. It was 
pointed out that, wliile geology has never figured 
very prominently in school cumcula, many pupils 
were formerly introduced to it, for example, on field 
excursions, by teachers who had received some train- 
ing in the subject, but that few intending teachers at 
present are encouraged to include it in their imiversity 
or college courses. While apprt^ciating something of 
the difficulties of the overcrowded curriculum, it was 
felt that geology should be more widely included in 
school courses. Tho Committee did not press its 
claims in competition with any other subject ; in 
general, while it wished to secure the inclusion of 
some outlines of geological knowledge in all science 
courses in secondary schools (for example, as a part 
of schemes of ‘general science’), it only asked, in 
addition, that geology should be included os an 
optional subject at more advanced stages. Tho 
inclusion of some geology in the scheme of informa- 
tive education outlined by Mr. Wells in his address 
to the Education Section was nottnl with keen 
satisfaction. 

Bcith tbe ctdtural and utilitarian aspects of geology 
were em|}hasked. It is one of the richest of cultures, 
stimulatmg a broader interest in tho outside world 
and increasing the appreciation of scenery. On the 
other hand, it is an eminently useful science with 
ntunerous and obvious applications in mining, 
engineering and agriculture. It was suggested that 
geology should form an essential port of tho school 
curriculum in mining and industrial areas, partly on 
account of its economic importance, partly for the 
wider intereMt it would give to later life. 

The syllabuses proposed by the Committee are 
intended only as suggestions, and giwt elasticity of 
treatment appears to bo desirable in the case of 
geology even more than in other sciences, the bias 
and the arrangement of the various topics depending 
la^ly on the location of the school. 

In Mie senior elementary schools there is more 
opportunity for variety of treatment, and a rather 
pmotteal bias is suggested. Dr. W. K. Spencer 
described some of the work carried emt in such schools. 

The la«dt of any courses in geology in most schools 
ws held Kevponsible fbr the present dearth of trained 


Geology in Schools 

geologists ; Prof. Hiekling and Prof. Watts pointed 
out that while tho supply is thus restricted the de* 
mand for geologists is increasing. It was omphaBized 
that there are attractive careers in this field for a 
number of men of ability and good physique. 

Two teachers who took part in tljo discussion 
expreissed rather different points of view. First, Mr, 
James Davies, one of the few teachers who are 
actually beaching geology in sect>ndary schools, 
indicated tho nabire of his courses. In pleading for 
a wider adoj )tion of geology lie sjioko of the attractive- 
ness of the subject and said that there is nothing 
mort^ inspirmg than leading a party of young poople 
over hill and dale (his school is in South Wales), 
As an example of the chance of a Ix^giimer in geology 
making new discoveries, he mentioned tho first 
nicognition of a marine band in tho Coal Measures 
by one of his piipils. In his school, both geology and 
g(»ograx)hy api^ear in the curriculum. On the other 
liand, Mr. V. C. Spary, speaking as a teacher of 
geography, exj>rossed fears that the introduction of 
geology into the time-table could only mean the 
displacement of geography. He agreed, however, that 
a well-balanced course of geography must inolude 
many lessons of a geological nature, for “geography 
teachers must bori'ow a great deal”, and lie thought 
it a great advantage for teachers of that subject to 
have some geological training. 

Mr. Wells agreed with Mr, Spary that the teaching 
of geology as a specific subject is not highly desirable 
until an advanced stage in education is reached, but 
thought that reference would nevertheless be made 
at earlier stages to tho geological record when teach- 
ing biology, and to physiography in teaching geo- 
graphy. He went on to inquire what constitutes 
geological training when tho biological and physio - 
graphical sides are taken away. In reply to those 
questions it was insisted that palaiontology and 
physiography arc branches of geology, and while it 
may be convenient to treat tliern in relation to other 
subjects in the curriculum, it is desirable that tho 
pupils should know that they are then learning 
geology. Anxious as they are to see their subject 
taught in schools, geologists would much prefer to 
have it taught under its own name. 

In tho course of tlie discussion, there was no real 
criticism of the view that geology should be taught 
in schools ; there was, however, this difference of 
opinion os to whether it should appear as a separate 
subject except at more advanced stages (for example, 
at the Higher School Certiffoate sta^). The inclusion 
of the subject as a part of a course in 'general science’ 
would possibly be the most satisfactory solution in 
many schools, up to the stag© of the School Certiffcate, 
as the Committee had recomntended. 

In connexion with tho discussion. Prof, H, H. 
Swinnerton arranged on interesting exhibit to lihow 
a course of simple experimental work in geology 
suitable for sohools. 
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Fossil Man in Minnesota* 


I T i8 probable that there in no skeleton of ancient 
man of wliioh the ciroumstoiioes and conditions 
of discovery have been more carefully documented 
tiian that of the skeleton found in the ancient glacial 
lake deposits, now known as “Lake Felioan’\ beneath 
Minnesota Highway No. 30, near Pelican Rapids, on 
June 18, 1931 (see Nature, Feb. 27, p. 365). Prof. 
A. E. Jenks, in hie detailed account of the skeleton, 
lias been careful to secure statements from all who were 
concerned in the discovery of this skeleton ; and the 
facts were further oheoked by a re-excavation on the 
site, in which the circumstances received further con- 
firmation by the occurrenee of more fragments of the 
skeleton. 

The skeleton was unearthe<l at a depth of some 
twelve feet in the couise of repairs to a recently 
made road, wlion a mechanical excavator was 
noticed by the workmen to have crushed a clam 
shell . A closer examination revealed the existence 
of a skeleton, which on removal proved to lx> virtually 
complete. One tooth, lost after discovery, is missing, 
as are the nasal and some of the smaller bones, such 
08 those of one hand and the feet, 

Minnesota is the centre of an area of some thousand 
miles in extent which, as a zone of terminal moraines 
and a ‘driftless area,’ would have been peculiarly 
favourable for the existence of glacial man. The 
ancient glacial lake system to which belong the 
deposits in whicli the skeletal remains were fountl 
is of late Pleistocene date. This area would Imve 
been readily accessible to early man entering America 
by either the Arctic coast or the Yukon valley, and 
thence coining south-eastward along the Mackenzie 
River and on the east of the Kooky Mountains, and 
thereafter in a generally eastward direction along 
the Missouri River, Hence access could readily be 
gained to the various centres in America in which 
forma of aboriginal culture developed later. 

l‘ho skeleton os a whole, as already mentionetl, is 
very complete. It is that of a sub-adult female of 
about fifteen years. The bones are mineralized, and 
little affected by the silt in which they lay. There 
can be no question of a niodern burial, and the 
supposition is that the young woman was drowned 
in glacial Lake Pelic^ about half a mile from the 
foot of the glacier, possibly having fallen through 
the ice. 

The oharatJtoriatios of the cranium are not dis- 
tinctively primitive in type, except in the backward 
extension of the skull and the ‘houseboat’ shape, 
which is also pharaoteristic of the Australian and 
Eskimo. The cephalic index, 77*09, distinctly meso- 
cephalic, and therefore higher than in the Mousterian 
and Aurignaoion tyy)e8. and the head-height indices 
are not very distinctive of race, falling in the median 
categories, wluoh may be found in all the great 
groupings of mankind. The cranial vault shows a 
number of primitive characters, of which the more 
noteworthy are the prominent glabella, the absolutely 
and relatively long temporal margin of the parietal 
bone, the low index of the squamous portion of the 
temporal bone, the high position of the inion above 

• Pl«iktQOono Man In Minmiftoto : n FomUI Homo Sapiens. By t>r. 
Altert Brnesi Jenks. With a Chapter on the BMstooene Geolosy of 
Biatrte Lake by Ur. A. ThletBp. irfv-fl97. 

aUnneapolis, Minn.: Uolvenlty of Minnesota Prees; London: 
U^vereity Ptess, 108C.) Sis. net. 


the Frankfort plane, and the flatness of the nuchal 
area. A number of unique or unusual features are 
shown, such as the U-shaped grooves of the occiput 
and the columnar form of the bases of tho pterygoid 
processes. 

Tho face as a whole shows an important primitive 
characteristic in the marked alveolar prognathism 
combined with mid-facial orthognathism. In this 
it most closely resembles neanthropio paleolithic 
Europeans. In other measurements and indices the 
resemblance is nearest to the> Mongoloid and White 
groups. As contrasting with certain Amerindian 
groups, it is both higher tmd narrower ; yet it is 
within the group means of Algonkins, and in breadth 
within tho range of the Siouan group. In orbital 
index the specimen falls with the* Mongoloids ; while 
the interorbital breadth and index are Mongoloid. 
The nasal index is closest to the M'hito, yet certain 
of the Mongoloid groups have similar indices. The 
forward thrust of the malars is Mongoloid ; while tho 
mandibular index is closer to that of the Australians 
than of any otlier living ract-. 

The tt^eth exhibit important primitive character. 
They are absolutely large in every respect. In the 
relative length of the low63r molars the third is the 
greatest, which gives them a uniqiic formula. The 
cusps of none of tho molars show any reduction in 
number, and they retain the primitive crown patterns. 
Tho shovel -shaped upper incisors, though char- 
acteristic of the modem Mongoloids, seem to bo a 
primitive character. 

The stature as computed from tlie long bones is 
1,582 mm. (Monouvrier) or 1,540 mm. (Pearson). This, 
on Manouvrier’s method, is slightly above the 
average for females generally, which is 1,530-1,539 
(Martin). The figure is above the Mongoloid average, 
which is generally lower than European and Negro. 

Artefacts were found with the remains. The clam 
shell crushed by the grader has been identified as 
Lamp»ilia siliquoidea. As this lay above the firontal 
bone it may have been part of the headdress. An 
antler dagger, broken at the time of discoyery, lay 
to the right of the right humerus, and l^as been 
identified aa pert of the tine on the maiu team of 
an elk antler. It is 196 mm. in lengtli and had been 
fashioned by a coarse cutting implement. Its butt 
end is |3crforated. A conch shell pe^idant was found 
among the ribs and vertebrae in the abdominal area. 
At the second re-digging of tho site sixty fi*agmonts 
of turtle carapace were recovered, also fragments of 
antler, metatarsal of a loon, toe bones of a bird’s 
foot, a wolf’s tooth, and the oalcaneum of a rodent. 
The whole possibly was a ‘medicine’ outfit. 

The general deductions are that the skeleton 
mimed ‘Minnesota man' has been found geologically 
documented in undisturbed sediment of late Pleisto- 
cene origin in the area immediately east of the Big 
Stone Moraine of the Wisconsin glacier ; and that 
the measured and observed morphological oharaoters 
of this skeleton proclaim it to be a primitive Homo 
aapisna of an early type of evolving Mongoloid, 
already prophetically suggesting American aborigines, 
especially the Eskimo, more than the present Asian 
Mongoloids, and living in west central Miimeaota 
about twenty thousand years ago in late Fkriatocene 
timea* 
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Naval Architecture and Engineering 

A SAILING yacht, being designed to attain the 
highest s|^d without the tisual restrictive 
oommeroiai oonaiderationa, provides an opportunity 
for the development of the ideal foim of IniU. If this 
is nicely balanced, the yacht keeps her course when 
heeled over, whereas if, on heeling, she tends to 
change course, she becomes a difficult boat to steer 
and con be deaoribed as unbalanced. In “A I#aw of 
Hydrostatics and its Influence on the Shapes of 
Sailing Yachts” — a paper read at the spring meeting 
of the Institution of Naval Architects held in March — 
Engineer Rear-Admiral Alfted Turner dealt with 
this question of balance. On heeling, the hull dis- 
places an unsymmetrioal voliune of water, an<l may 
be considered os resting on the lino of centres of 
>)uayanoy described as the metocjentrio shelf. This 
lino does not form a plane curve; it- may bo very 
irregular, and from its irregularities there may arise 
a variable tendency to alter course according to angle 
of heel. The author investigates this by poising 
transparent paper patt/oms of a set of cross-sections 
and, after setting out Bouquer’s law of balance 
with slight modifications, explair»s, by referencf? 
to the charactoristios of some thirty -six vessels of 
which diagrams are given, the rules he has fomivi- 
lated. 

In another paper, “The Development of the Two- 
stroko Cycle Oil Engine'’, read at this session, Mr. 
W. S. Bum, treating the subject from the marine 
point of view, explained its advantages over the 
four -stroke type in offering a cheaper, smaller, 
lighter and more efficient unit. The feature of 
first importance in its design is the evolution of a 
satisfactory method of scavenging, a process which 
has to be completed during the small movement of 
the piston and the small interval of time in which the 
exhaust ports are open. By moans of a sot of dia- 
grams illustrating succ-easful systems in use, the 
author explained their merits an<l classified them as 
unifiow or double -flow typ^es. Scavenging being 
satisfactorily provided for, the two -stroke engine is 
shown to present, in other respects, a simpler problem 
for the designer owing to the greater fre^om in 
arranging the combustion chamber, the cylinder hood 
and piston crown, on each of which useful comment 
was mode. 

Marine steam boilers have, in tlie past, been 
regarded as immune from what is known as ‘caustic 
embrittlement’, but as in recent years a few cases 
have occurred in which the shells were found to be 
seriously affected and were condemned as imflt for 
further service, the problem has demanded the 
attention of marine engineers. The term is more 
picturesque than accurate, but the nature of the 
attack is characteristic and well defined, taking the 
form of intorcrystalline fraetpre duo to chemical 
action ooourring only at the seams whore two sur- 
faces are in contact, and when the water is strongly 
alkaline and low in sulphates. The crocks follow the 
grain boundaries and are not transorystalline as in 
the case of fktigue fractures. These points were 
illustrated by photomicrographs in a paper entitled 
**N0te on the Cheanioal Interorystallme Fracture of 
Riveted Joints in Boilers” read by Dr. S. F. Dorey, 
m which also he showed how the cracks in several 
joints eaeammed were found to extend along the lines 
of riyet hfoles and along radial lines from these holes, 
invaiisbly on the faces in contact. 


While these results have always occurred in oases 
in which .caustic soda was present, recent investi- 
gations suggest that the actual cause is the presence 
of sodium silicate in the soda or other chemicals used 
in the boilers. As soda was used in boilers long 
l>efot^ caustic embrittlement was spoken of, the 
author thinks that possibly some differenoo in the 
method of manufacture of soda during the last thirty 
years may account for it and suggests that particulars 
of the analysis of the earlier supplies of soda may give 
some hint. He advises that care Should be taken 
that nothing containing sodium sOicate shotild be 
used in the treatment of boiler water and that, where 
soda is nooeasary, no more should bo used than will 
maintain a neutral condition. 


Science News a Century Ago 

The Morse Recording Electric Telegraph 

On October 3, 1837, Samuel Finley Bre^eso Morse, 
the American artist and professor of the “Arts of 
Dcjsign” at the Now York City University, filed in 
the United States Patent Office a “Caveat” com- 
prising : “1st, a system of signs by which numbers 
and (5onROqiientIy words and sentenoos are signified ; 
2nd, a s<it of ty|)e adapted to regulate and com- 
municate the signs, with cases for convenient keeping 
of the type, and rules in whicli to set up the type ; 
3rd, an apparatus called a port -rule for regulating 
the movement of the typo-rules, whioli rules by 
moans of the type^ in tlieir turn regulate the times 
and intervals of the passage of electricity ; ith, a 
register wliich records the signs pennanently ; 6th, 
a dictionary or vocabulary of words numbered and 
adapted to tl^is system of i-elograpii ; 6th, modes of 
laying the conductors to preserve them from injury.” 

Morse was bom in 1791. He was the oldest son of 
Jedidiah Morse (1761-1826), “the first American 
geographe^r”. Educated at Yale College, ho deter- 
mined to bo a painter, and at the Royal Aoodomy in 
London in 1813 oxliibitod his picture “The Dying 
Hercules”. During 1829-32 he paid his second visit 
to Eurojio, studying art in Franco and Italy, and it 
was on his |>assage hotne in the sailing ship SuU^ 
that, after a conversation on the possibflity of 
sending electric currents along wires, he oonoeiveti 
the “Morse code”. Ho ha(l little scientific know- 
ledge, but at the Now York City University was 
assisted by Leonard W. Gale, professor of chemistry, 
who was acquainted with the work of Henry. 

On September 4, 1837, with an apparatus made 
by Morse, a continuous dispatch was effeoted in the 
form of V-shai)ed lines inscribed on a paper fillet, 
consisting of the numbers “216 — 36 — 2r — 58—112 — 
04 — 01837” which, interpreted by a numbered 
vocabulary, made the phrase “successful experiment 
with electric telegraph, September 4, 1837”. Early 
in 1838, Morse discarded the numerals and employed 
on alphabet of ‘dots and dashes’. 

The Hiermo-electric Light 

Ik the London and Edinburgh Ph4loBO>jphical Maya- 
zine of October 1837 is a cqxtummication from 
Francis Watkins* a partner in the firm of Watkins 
and Hill, opiioiaiis and |diiloso|diioal instrument 
makers, of 6 Charing Cross, in which he says ; “X 
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hope you will allow me to make known in your forth- 
coming publication a fact in thermo-electricity 
which I have observed since my last communication 
to you, which 1 believe has not been noticed 
in print in this or any other country. 

“With a pair of metallic elements, consisting of 
one bismuth and one antimony, weighing each five 
grains and measuring 0'5 of an inch long and 0*12 
diameter, when their extremities were unevenly 
heated, I have obtained with a Henry’s fiat ribbon 
coil, a very perceptible and brilliant spark. 

“I have had the pleasure of showing the experi- 
ment to MM, De la Rive. Plateau and Netsohayef, 
and I need not add that these <iistmgiushed philo- 
sophers were much delighted on seeing the 
electric light developed by n single pair of metallic 
elornents.” 

Medical Mission to China 

Thk following aniioiincoinent is contained in the 
JiritiBh Medu^al Review of October, 

1S37 : “The London Missionary Hociety is desirous 
of finding medical men adapted to execute its 
benevolent designs for the improvement of the vast 
and interesting population of Cluna. To candidates 
properly (pialified such an undertaking must bo 
higlily attractive. In a scientific point of view China 
presents a field of observation of great variety and 
extent. With slight exceptions the state of medical 
knowledge is extremely low and defective, and not- 
withstanding their inordinate national vaixity, niany 
of the inhabitants are beginning to recognize the 
sui3eriority of Europeans in this as in many other 
departments. A competeiit endowment of medical 
science and moie ©specially a talent for operative 
imd ophthalmic surgery, would be a sure passport of 
Xiopulanty and reputation under su(?h circumstanoes ; 
and we can hardly imagine a situation more calcu- 
lated to excite and gratify the honourable ambition 
and philanthropic feelings of generous and adven- 
tvirous work.” 

The Medical Literature of Norway 

Thk following extract is taken from a paper in the 
RrifUh and Forei^ Medical Review of October, 1837, 
by Prof, Frederick Holst, jirofessor of modicsino at 
the Royal Frederick’s University at Christiania r 
“The medical literature of Norway is but of small 
extent, and will probably always continue such in 
proportion to the poxmlation ; as the latter is not 
great, the medical x)rafjtitioiu'rH are but few, and the 
language of the ommtry is understood by very few 
out of Scandinavin,. C^onsecpiently, neither the 
me<lical man who might feel inclined to come forward 
as an atithor, nor the bookseller who is able to under- 
take the cost of printing the work, has the same 
encouragement os in other countries. It would there- 
fore bt> unjust to consider the paucity of literary 
productions in that country as a proof of the in- 
competence of its medical men. The facilities of 
communication with other countries makes them 
inetty soon acquainted with foreign publications on 
subjects in their department ; and m Norway there 
is no well-informed practitioner who does not take 
one or more of the beat foreign medical journals, 
and procure the more important works by foreign 
medical writers. The medical works that have 
appew:i&d in Norway have, in almost every instance, 
hem oaUed forth by particular occasions, or xKtaeass 
merely a private or local interest.’* 
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Sod^es and Academies 

Paris 

Academy of Sciences, July 26 (C.R., 306, 265-300). 

N 1 K 01 .A Obbkohkofv j The solutions of a system 
of linear finite difference oquationB of the first order 
with constant coefficients. 

Jman Leray ; Discussion of the problem of Dirichlet. 

Folke Odqvist : Complete equations of equili- 
brium of thin elastic skew layers. 

Gkorgbs Carpi^ni : The diasooiation caustants of 
d-ghicoascorbic acid and of its prodxwjt of oxidation 
by iodine. The absorption ultra-violet spectra of 
d-glucoasoorbic acid. 

Hknbi Moxtreu, Michel Maqax and Georges 
W^THOFF : 1’lie Raman spectra of the two forms of 
phosphorus pontachloride. From the study of tho 
Raman spectra of phosphorus pentachloride in the 
solid and liquid states, it is foimd that this suljstonoo 
has two distinct molecular forms, changing from one 
to the other on fusion. The partially fused substance 
shows the two spectra sufK^rjiosed. In liquid form 
the molecule possesses the symmetry of a trigonal 
bipyramid ; the Raman spectrum of the solid fomi can 
b© interpreted in more than one way. I’he Langmuir 
formula (PClij ^Ch is coitsistent with tho results. 

Moltsa Neumann and Paul Tout akin : The dis- 
sociation of peroxides and the cold flame of hy<iro- 
carbons. Experiments confirming tho theory o£ 
Aivazov and Neumann on the formation of cold 
fiames dui’ing the oxidation of hydrocarbons, the 
intermediate oxidation product l>eing a peroxide, 

Mlle. Alio® Laoourt : Tho voluraotrio micro- 
estimation of oxygen (tor Meulen method). 

F^lix FBAN 9018 and Mllk. Marie Louise Drl- 
WAULLK : The isothermal decomposition of the nickel 
peroxides. 

DrNAH Abraoam and Yves Deux : Tho flxation 
of hyfiochlorous acid on phenylbutodieno and the 
isomerization of the corresponding epoxide into 
phenylorotonaldehy de . 

Miguel Foctivab and Mlle. Bianca Tohoubar ; 
The action of C*HjMgBr and of MgBr, on the oxide 
of dimothylstyrolene. 

EnouARn Rdch : The Oligo -Miocene of the southern 
slojfie of the Moroccan Haut -Atlas. 

RENi) Abrar and Epoar Aubkbt pb la Rths : 
The presence of the Pliocene at the island of Malekula 
(New Hebrides) 

Daniel Auger : Complex pulsations of the action 
current produced in Nitella by the action of certain 
buffer substances. 

Robert Eohbvin and Arthur Bruhbl: XJreides 
and free urea, the degradation of the purine in iSci^a 
hiapida, 

Yves Le Grand and EuaiGNB Grblbwkjz : 
Fluttering in lateral vision. 

Ernest F oubneau, M . and Mhe . J acquhs 
T a^FOuftL, Federico Nitti and Daniel Bovet : 
The chemicotherapy of pnoumocoooio iniaotion by 
di(p-aoetylaminophenyl) sulphone (13dOF). 

Calcutta 

National Institute of Sciences of India^ August 37-26, 

R. N. Chobra ; Therapeutics of antimalarial drugs, 

A. C. Bakerjee ; Urban malaria in the United 
Provinces. 

K. B. Lal : Methods of forecasting malarial 
epidemics. 
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FjaotXjANO D® Mkllo : Malaria in PortuguoHe India, 

H. Hxniob White : Physical factors in mosquito 
ecology. 

W. C. Sweet : Irrigation and malaria. 

T. A. Curry : Flood an<l flush soheines in Bengal. 

F. C. Qriffek : Surface and subsoil drainage. 

S. G. Masxixamaki : Irrigation and malaria in the 
MafJi'as Proaidoncy, 

M. O, T. Iybnoar : To^wgrapJiy of land in relation 
to malaria. 

P. Ben : Anopheles Ivdhwii survey in and arcniml 
Calcutta. 

G. C. Ohatterjee : Malaria and its relation to 
agriculture in India. 

M, K. Afridi : Antirnalarial operations in Delhi. 

B. A. Kao : Control of anopheline brooding in 
irrigation channels })y Paris green. 

J. D. Sink A ; Drug prophylaxis in malaria by the 
use of quinine oxul plosmixpiino in the field. 

K. V. Krishnan : The spleen and resistance to 
malaria and haunoglobinuria. 

K. L. Chowdhtjry : Mosquito control in Calcutta. 

G. C. Chatterjee : l^rv^ivorous fisli. 

B. Ij. Hora : Larvicidal fish. 

R. K. Chopra ; Experimental sttulies on apo 
malaria witii reference to its use iti tlierajiy for 
nervous conditions. 

B, B, Dikshit : Pharmacology of pltismoclun with 
special reference to its action in pregnancy. 

K. V. Krishnan ; Biochemical chang('s in tlie 
blood of monkeys developing malarial hicinoglob- 
inuria and their significance in the etiology and 
tivatment of blaokwater fever in man. 

B. M. Das Gupt'A : Transmission ofP. inul toman. 

M. O. T. Iyengar : Natural parasites of mos* 
quitos in India. 

B. L. Hora and K. K. Nair : Observations on the 
nutrition of Panohax pamkax, 

A. G. Fraser ; Observations on tlio Vnonoinics of 
Panchux |?anc^/;r. 

H. N. Ray ; The development of bird malaria 
parasites in endothelial cells. 

D. N. Roy : Salt water rossi as a malaria carrier. 

M, N. De : The pathology of malarial af)Ieon. 

Moscow 

Academy of Sciences (CM?., 15# No. H 7 ; 1937). 

I. M. ViNOOKADOW : Representation of an odd 
number m a sum of three primes. 

D, MbnSqv : The soricB of orthogonal fimetions 
limited in their totality. 

A. A, Ivanov : The most probable orbit of the 
small planet (122) Gerda, from observations at thirt y - 
four oppositions from 1872 to 1034. 

M. KxTBjsNSKijr : Fundamental formulae for the 
oaloulotion of elements of a trajectory^ of the centre 
of gravity of a projectile. 

V, Futoujev : A methoti of acoustical design of 
rooms equipped with loud speakers. 

S. Lifshitz : Experimental investigations of rever- 
beration optimum for diffSt^rent frequencies. 

W. W. SMOtrusjKiN : The principles of the mon- 
soon theory, 

D. A. TUMEEMANN and V, Svmanovskij : A 
fluorometer based on the elfect of Debye and Sears. 

K. B. LjAiiiEov ; ExfierimenUl verification of the 
Thomson formula, 

N. S, Kurkarov# G. B. Bokij arid I. N. LefeSkov .* 
KMnite polydrolito in salt de|K>sits of the Soviet 
Union. 
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V. I. Nikolajev, O. K. J AKATJEVA and V. D. 
Poi.JAKOV : The potassimn deposits on the right side 
of the Volga and in Kalmykia. 

I. 1. Oerkiajkv and V. I, Goremykin : (1) 

Hydpoxylamine-pjT'idine compounds of bivalent 
platiiiurn. (2) Oxidation of hydroxylaniine com- 
pounds of platinum. 

F, M. Semiakin : The reactions of rare earths and 
allied elements with pyrogallol, gallic acid and 
morphine (5). 

A. I. ZuJTiN : Influence of temperature contrasts 
on the frequency" of lethal mutations in Drosophila 
tnelatuigastex. 

A. M. Grossman ; The elimination of super- 
numerary chromosomes in Zea mays, 

I, SoKouov : The chromosomes in the spormato- 
gc^nosis of tlm domestic ass. 

V. I. Tovarnithkij and T. L. Rivkind : Hormon- 
ization of seeds. TroatiiR'iit of Hetxis with a solution 
t)f oijuine urine, known to contain substances of 
hormone nature, resulterl in an irrerease in the y^ield 
of grain up to fiO per cent. 

B. S. Zakharov : Tlio proVjlem of vernalization of 
Per ilia, 

T. T. Demidenko and N. P. Martynov j The 
effect of the osmotic pressure of soil solution on the 
yieki and composition of sugar-beet. 

T. T. Demioknko and V. Goi.lk : The influence 
of light on the inflow of nutrient substanc<»s in plants. 

N. V. Nassonov : The effect of the subcutaneous 
insertion of epithelial, osseous and muscular tissues 
on the surrounding tissiios in axolotls. 

L. V. PoleXaev : The determination of a re- 
generating extremity in axolotl. 

A. M. Va8JX]TO^:kin : Some derivatives of the 
(‘pithelial framework of the thymus gland of an 
amphibian. 

A. A. VoiTKBVid : Morphogenetic activity of 
<lifferent parts of the hypophysis. (3) The influence 
of different zones of the anterior lobes of hypophysis 
on the thyroid gland of Amphibia. (4) Inhibition 
{)f metamorphosis of tadpoles by the mibstanoe of tlie 
“eosinophil ous zone’* of the anterior lobes of the 
hy|30physis. 

S. M. Andronov : Gigantella Bars and its strati- 
graphic importancjo in the Lower Carboniforous 
deposits of the middle course of the Ishim River. 

RcMnc 

National Academy of the Lincei {AlH, 25, 149 196 ; 

(1793. 

E. Bomfiani ; Constniction of surface dements 
starting from curvilinear dements. 

G. Gioboi : A method for calculating distortion 
effects in telegraph and telephone wires. 

W. Blasohkk : Invariants of complexes. 

E. Bortolotti : Moutard’s quadratics and the 
canonic bundle. 

R. Calapso : Bt>me surfaces of the third and fourth 
order. 

W. Doeblin ; Continuous caae of chain prob- 
abilities. 

G. Arriohi : Observations on the Newtonian 
motion of any two maBsos. 

L. Martinelli : Luminosity of the images which 
appear in a telescope. 

G. OcfCHiAXJNT : Gamma radiations of polonium* 
beryllium. 

A. Baroki ; Non-existence of bismuthous bromide, 
BiBr*. 
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Appointments Vacant 

APPUCAnoifS am invited for tho foUowinff Appointments* on or 
before the dates mentioned ; 

A»»i«tawt Watkh KxautEXR In tiio County Borough of Croydon—' 
Town (;ierk, applloAtlcm forme iVom Borough Kngineer (October 6). 

JCNIOR A88IBTANT In the Bevftlonment Department, British Non- 
FemniH Hetals Besearch Assoclauou, Begnart Buildings* Euston 
Street* N.W.l — Secretary (October 8). 

Lkoturkb in BAOTHRiotooY IK THR FACPhTY OF MADicnTB, Uni- 
versity of Birmingham — Secretary (October 9), 

Lisomiiui IN Civil ENoiNgKiUNO at UnlvcrsUy College* Nottingham 
— Begiatrar {Octolm 16), 

SscOKP AeaiSTANT ENomKRK to the Blvers Mersey and Irwell 
Catchment Board-— Engineer to the Board* Carrington Lane* Sale, 
Ghesblro (Oo(^Y>er 19). 

A88ISTANT (biology) in the Museum and Art Galleries, Paisley— 
The Clerks to the Commltte<% Young, Martin and Sauers* 4 St. Hinen 
Street* Paisley (October 20), 

AaatsTANT |)iRK(m)R OF PBHKRiBH In the Straits Settiemonte — 
The Dir«<5tor of ItecnUtmcnt (Colonial Service), 2 Bichmond Terrace, 
S.W.l (October 31). 

Sir Hrrrt Rotci BRsgARCfH Kbt.taiwship for work on the common 
cold or on Inlhicnza — Kegistrar, The University, Manchester, 13 
(October 81), 

PROFIOSSOR OF SOCIAL SciKNCW in the UiiivoTsIty of Llveriwul - 
The Registrar (November 15), 

JUKIOR Lkotuhkr and a Brctuhhr in Zoolooy in tlio University 
of Cape Town — Secretary to the High Commissioner for the Union of 
South Africa, Trafalgar Square, London, W.C.2 (November 16). 

Two Brsraroh Fellowships relative to the causation and patho- 
logy of rheumatic disease —Secretary, Einplrt' Bheiimatism Council, 
1 Mitre Court Buildings, Temple, E,C.4 (November 15). 

Two Senior Electrical ENOiNKRiia (temporarjo at the Hoad- 
quarb^rs of the Air Miiiistn, Adastral House, Kingsway, W.C.2 
—Secretary (W.9). 

Klectrxcal Enqikekhs (tenuwrary) in the Directorate of Works, 
Air Ministry, Adastral House, Klngsway, W,C,2— Se(!retary (W.9). 

AHfusTAKT Mechanical Enoinkjcr in the lA>comotive, Carriage and 
Wagon Workshops of the South Indian Railway Co., Ltd.- -Messrs. 
Robert White and Partners, 3 Victoria Strict, 6.W.I. 


Official Publications Received 

Great Britain and Ireland 

Saorstdt Eireann ; Enlnn Talmhalochte (Department of Agrlcul* 
twre) : Bratnse lascalgh (Fisheries Branch). BtatlstUjs of Salmon, Sea 
Trout and Eels captured during the Years 1985, 19.83, 1981. 1920 and 
19S7. (P. No, 262?.) Pp, 16. (Dublin : BUtionery oAitiO.) 8d. [100 

Brltalii's New Poreste. Pp. 12. (Loudon : Forestry Commis- 
sion,) [109 

Chelsea Polytechnic, Pro8i)ect!i», Hession 1937-38. Pp. 61. Chelsea 
School of Art ; ProsiwcUw, Session 1 937-38. Pp, 16. (Tlielsca Oollegc of 
Physical Education : Session 1087-38, Pp. 14. Chelsea School of 
Pharmacy ; ProsptT.tns, Session 1037-38. Pp. 19. Chelsea 8chot)l of 
("ookory, Houweeraft, Dressmaking and Millinery : Prospectus, Bession 
1937-38. PjK 10. (fhelsea School of Chiropody : Prospectus, Session 
1937-38. I*p. 14. Chelsea School of Metallurgy : Prospectus, Session 
1937-38. Pjp. 18, (lA>ndon : Chelsea PoljTechnlc.) [109 

British Film Institute. Science Toaeitlng Films ; a Report pre- 
sented to the Governing Body of the British Film Institute by the 
SciemMi Commifctw^ of tlU5 Education Panel. Pp. 44. (London: British 
Film Institute.) 6d. [169 

t)ue<m Mary College (University of London). Calendar, 8(»slou 
1937-1938. Pp. 283. (London; Queen Mary College.) (159 

Amgncddfa Oenedlaethol <^ni : National Museum of Wales. 
Humplirey Lhuyd's Maps of England and of Wales. By Dr. F. J. 
North. Pp. 59 +6 plates. (CardlR ; National Museum of Wales.) 
U. (169 

Medical Research Courwill. Seventeenth Annual BujH)rt of the 
Industrial Health Heiwiareh Board to 30th Juno 1937. n>. 111+30. 
(lA)ndon : HJd. Stationery Office.) 9d. net. [169 

Bacon Development Board. Bulletin No, 2 ; Substitutes for (Tercals 
In Pig Keeping. Pp. 02. (London : Bacon Development Board,) 
2*. (lOi 

Transactions of tlw Royal Society of E<llnburK}i. Vol, 69, Part 1, 
No. 6 ; Metamor]:)hic Ourelatlon in the Polymetaraorphic Bodis of 
the Valla Field Block, Unst, Slietland Islands, By Dr. H. H, Head. 
Pp. 196-221+2 plates. (Edinburgh : Rol>ert Grant and Bon, Ud. ; 
London : Wtlltams and Norgate, Lid,) 4«. [169 

Vitamin D in Cacao Shell (CAimmerclal Cocoa Bean Bhcll) ; Reports 
on Recent Reaearolies, including Investigations Into Its Use as an 
AiMstwsory Fodder. Reprinted from various publications and edited 
by A. W. Knapp. (Technical Series* No. 23.) Pp. 64. (BoumvUle ; 
Publication Department.) Is. [179 

Ttuihnlcal Publications of the International Tin Research and 
Devetopment Connell. Series B, No. 6 : Fusible Alloys oontatnfng 
Tin. By B. J. Daniels. Pp. 24. (London ; International Tin RoseRreh 
and Devdopment Council.) Free. [17(1 

Rc^l Technical C<oUe«e* Glasgow, Calendar for the One Hundred 
and Foky^seoond Session, 1997-1938. Pp. 622* (Gla^ow : Royal 

Technical College.) ^ [169 


Other Countries 


Institute Naelonal de TechnoJogia. Estudw SQbre conforto theroUom 
no Brasil ; O thormometro rosulUnte de Mtasenard, I*elo F^io Si, 
Pp. 24, Estudos sobw o oonforte thermioo « o conforto Wsual no 
Brasil. Polo Paulo SA. Pp. 48. (Elo da Janeiro : Institute Naelonal 
do Teolmolc^^.) [89 

British East African MeteHirologlcal Servloe. Annual Report for the 
Fp. a +4 -I’ 2 +2. (Nairobi: B.E.A. Metrological 


Year 1936. 
Service.) 


[89 


BRp4(]ltion Autaietique Beige. BAsultats du v^agi^ de la Rsligriea 
en 1897-99. Rapports solentlfiau^^- Zoology— iCrInoldoa. By D. 
Dliwyn John. Fp. 11. (Anvers : J.-E, Busenmann.) [109 

Ceylon. Part 4 : Education, Science and Art (F). Administration 
Report of the Director of the Colombo Museum for 1936. By A. H. 
Malpas, Pp. FI 9. 20 cents. Part 4 : Bdmtatlon, Solonco and Art 
(G). Administration Report of the Marine Biologist for the Year 1936. 
By A. H. Malpas, Pp. (112. 16 cents. (Colombo : Oovemmeut R.ecf>rd; 
Oifice.) [109 

Scientific Publications of the Cleveland Museum of Natural Hlstery. 
Vol. 7 ; The Birds and Mammals of the Western Slope of the Asuero 
Peninsula (Republic of Panama). By Jolm Warren Aldrich and 
Benjamin Patterson Bole, Jr. Pi), 396. (Cleveland, Ohio: Cleveland 
Museum of Natural History.) [169 


U.8. Department of the Interior ; Office of Education. Bulletin, 
1937, No. 5 : Insurance 0nd Annuity Plans for College Sta^s. By 
Bhcrman E. Flanagan. Pp. v+8S. (Washington, D.C. : Government 
Printing Office.) 10 cents. 1159 

(vorncU University : Agricultural Experiment Station. Hulh^tln 
666 : A Study of Price Differences In Retail Grocery Stores in New 
York State. By Leila Doman. Pp. 52. Bulletin 666 : Body of Cul- 
tured Cream. By E, 8. Guthrie. Pp. 12, Bulletin 667 : Soils In 
relation to Fruit Growing In New York, Part 10 : SuseeptIbUlty of 
varloTis New York Orchard Soils In reduction upon Water-b)gging. 
By Mlohacd Pocch and iWion Boynton. Pp. 20. Bulletin 668 : An 
Economic Study of I^and Utilisation In Quiieaee County, New York, 
By J. N. Effersun. Pp. 42. Bulletin 669 : Marketing Apples In the 
Champlain Valley. By 0. P. Stiovlllc. Pp. 41. Bulletin 670 : An, 
Economic Study of Gratm Farms in Schuyler and Yates Counties, Crop 
Year 1935. By K. G. Mfsner. Pp. 27. Bulletin 671: Economic Studies 
of Vegetable Farming in New York, 1 : Market-Garden Fanus with 
Gretmnoutu^s, Rochester Ama, By G. A. M. Baptist and E. G. Mlsner. 
Pp. 51. Bulletin 672 : Soils in relation to Fruit Growing In New York. 
Part U : The Organic-matter Content of New York Orchard Soils in 
relation to Orchard Performance. By Ralph W. Cummings, Pp. 26. 
(Itlwca, N.Y, : Cornell University.) [169 

University of California Pubications In American AreIia»oIogy and 
Ethnology. Vbl, 87, No. 4 ; Culture Element Distributions. 4 : Porno. 
By K. W. Gifford and A. L. Krceber. Pp. 11.7-264, (Berkeley, Calif.: 
University of California Press ; London: Cambridge University Press.) 
1,50 dollars. [169 

Department of Agriculture : New South Wales. StUence Bulletin 
No. 56 : Plant Breeding in New South Wales— Tenth Year of Progress, 
1936-86, Pp. 60. (Sydney : Government Printer.) [159 

Commonwealth of Australia : Council for Sdeutlflc and Industrial 
Research. BuUetln No. 107 ; A Soil Survey of tlw Coomealla, Went- 
wortli (Curlwaa), and Pomona Irrigation Settlements, N.S.W. By 
T. J, Mamhall and Dr. Allan Walkley. Pp, 48+8 plates. Pamphlet 
No, 70 : FurUier Observations on Soil Erosion and Sand Drift, wltti. 
Sptudal Reftrence to South-Western Queensland. By F. N. RatoUfle. 
Pp, 28+6 plates. (Melbourne : Government Printer.) [169 

Tiie CarJaberg Foundation's Oceanographical Expedition round the* 
W orld , 1 928-30, and previous Dflwa-Expedltlons. INiiw-B-^ort 
No. 9 : Contributions to the Life Histories of tlie Deep Sea Eels. 
Spnaphobranchidat, by Anton Fr. Bmun : /Mna-Iteport No. 10 : Les 
Poissons abyssaux du genre Cyema Gttntlier (Anatomle* embryolofrie* 
bionomle), par Dr. Ldon Berlin ; Da«a-Roport No. 11 : Los octopodes 
do la crolBafero du Dana. 1921-22, par Prof. Louis Joubln. (PubUshed 
by tlie CarUborg Foundation.) Pp. 82+3U4 69. (Copetthwn : 
C. A. lUdtajiH Forlng ; Loudon : Oxford University Press.) DS.50- 
kr. ; lU. (159 

The Eookefdler Foundation. Annual Report, 1986. Pp. iv + 46l. 
(New York : The RookofeUer FomidaUon.) (159 


Bulletin of the Experiment Station of the Hawaiian Sugar Planters' 
Association. Agricultural and Chemical Series, No. 62: Scleuttflo 
Irrigation Management ; a Review of Investl^tlmis on Plant and 
Water Relations, the Waialua Irrigation Investlgatlona, tlie Adminis- 
tration of Plantation Irrlgkiou Water. By H. E. Shaw and J. A. 
Sweiey. Pp, 199^79. (Honolulu : Hawaiian Sugar Planters* 
Association.) [159 

U.S. Demirtment of Agriculture. Fanner's Bulletin No. 1777 : 
Diseases of Fur Animals, By J. E. SHlUltiger. U+22. 6 oottte. 
MisoellaneQui Pnhlioation No. 258 ; Annotated List of the Insects 
and Mites associated wdth Stored Otahi and Cereal Products, and of 
their Arthropod Parasites and Predators. By R. T. Cotton and N. E* 
ChJod. Fp. 81. 10 cents, (Washington, D,c. : Govemmeni Prtntl^ 
Offloe.) (179 

Malta. Annual Report on the Working of the Mtisoum Department 
during 19S6-37. l^.xxvl. (Malta : Government PrlitUng Office.) (179 
^ Rutgers Univeretty Bulletin. Vol. 14, No. 2A (Studies In EduoatJon)^ 
No, 11) : Educational, Psychological and Personality Tests of 1986 ; 
lauding a BlbRCiffaphy and Book Review Dlgtet pf Measutement 
^ksjind Monographs of 1988-86. By Oscar K- Buios. tp, 141* 
Rutgers Univewtty.) 76 cents. (189 
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State Intervention and Agriculture 


S TATE intervention in a particular industry is 
one of those subjects which most probably 
would have bean rejected by the Ooimcil of the 
British Association had it not happily decided to 
include within its ambit the interactions of science 
and the life of the people. It is true that this 
development tends to bring the sciences into closer 
touch with economics and politics, but one day 
economics may be established as a fully inductive 
science, and knowledge obtained by impartial 
scientific inquiry will be the basis of poUtioal action. 

State intervention is increasing everywhere, and 
for reasons which are not far to seek. Industrial 
and social relations generally have multiplied so 
greatly and become so exceedingly complex that 
only a supreme authority can co-ordinate them. 
An industrial system based upon the law of the 
jungle is no longer regarded either as ethical or 
efficient. Morality has not kept pace with material 
progress, and the basest uses are being made of 
some of the fruits of science and invention. The 
view that the functions of the State should be 
restricted to protecting its citizens against external 
aggression and maintaining justice between them 
is still valid if we accept a wider connotation of 
tlie word *juatice\ Probably most of us now con- 
sider it right that the State should control the 
conditions of industrial competition ; that it 
should abolish privilege as a right to which no 
oorreq^nding function is attached ; that it should 
so £k as possible give equal opportunity to all ; 
and many think that it should secure to every 
wathy oitizexl a sufficiency of the basic necessaries 
of lifa---whde8Qme food, clothing, shelter and 
faoilitieB &xt re-creating mind and body. 

Opposed to this growing recognition of the need 
for eartended State action is the inborn longing 


for individual freedom, and one of the major 
problems of civilizjition is how to reconcile the 
free<iom required for individual development and 
self-exprosaion with the restraints which the State 
must impose to save itself from anarchy and dis- 
ruption, and to give every citizen a fair deal. No 
one with any faitli in the future believes that 
these two ideals are fundamentally incompatible. 
Science, art and industry provide the knowledge 
and the means for attaining a full, free and happy 
life ; and yet it ehuios us — ^])Tobably because the 
necessary emotional stimulus is lacking. The older 
religions no longer seem able to impart this 
stimulus. Can devotion to high ideals of conduct 
and attainment take their i)laco ? Man began by 
being a slave to his environment ; he acquired 
the elements of freedom when ho learned to adapt 
himself to it, and to co-operate with his fellows ; 
his freedom grew as science taught him how, in a 
measure, to control his environment ; it will grow 
still more as he learns to control himself and 
develop a social conscience. Laissez-faire is on its 
death-bed ; State intervention, regulative, con- 
trolling or dominating is taking its place. To many 
it is a necessary evil, but it will persist so long as 
individuals and communities play a lone or selfish 
hand. The ecclesiastics who demand a ‘change of 
heart* are right ; “The solid ground of nature** — 
like patriotism — is not onoi^h. 

The incongruity of State regulation or control 
and personal fre^om, in relation to agriculture, 
was well brought out by Mr. J. M. Cfekie in his 
presidential address to Section M (Agriculture) of 
the British Association. As assistant secreteury to 
the Department of Agriculture for Scotland, his 
pronounoeffients were naoessarily guarded, but 
it was dear that, although he reoc^poizes the 




602 


NATURE 


October 9, 1937 


inevitability of State intervention in existing dr- 
cumfltances, he deplores its extension, believing with 
the fourteenth century poet, Barbour, that **Free- 
dom is ane noble thing’"’. Liberation, if only partial, 
waits on the return of economic prosperity, and 
the road thereto lies in securing for farmers a fair 
share of the home market, and in inducing them 
to eat of the fruits of education and research. The 
personal factor, he is convinced, is still extremely 
important, and the progressive farmer is usually 
the last to seek aid from the State. 

The trouble here is that it has always been found 
difficult to induce farmers, as a class, to adopt the 
innovations indicated by scientific research (Aus- 
tralian farmers took to the use of sut^erphosphate 
twenty -five years after its value had been demon- 
strated). Great Britain possesses some research 
institutions of the highest class and a goodly 
numljer of well-equipped agricultural colleges and 
farm institutes, yet farmers fail to take full advan- 
tage of them. We have some of tlie best fanners in 
the world, but, according to high authorities, our 
general standard of farming is relatively low. In 
recent years farmers have had to contend with 
very low prices for their produce, and many of 
them have not been able to afford the purchase of 
new equipment ; but prices arc now better, and 
the time now appears opportune for making an 
organized effort to ‘put over’ to the rank and file 
of farmers the practical results of recent research. 
Farm -equipment, seed-dressing, grassland manage- 
ment, fertilizers and composts, ensilage, grass- 
drying, and farm accountancy are all subjects in 
which progress has been made and to which the 
farmers* attention should be directed. This ques- 
tion is of very wide import and might well be 
discussed at a future meeting of Section M. 

No one will deny that the Ministry of Agriculture 
has been alive to the hardships and responsive to 
the importunities of farmers ; with its aid the 
production of sugar-beet has increased from 102,000 
tons in 1923 to 3^ million tons in 1936-7, and that 
of wheat by 44 per cent since 1932. It is now 
extending its protection to growers of barley and 
oats, and — what is more important — -is coming to 
grips with the fundamental problems of maintaining 
the fertility of the soil, by paying half the delivered 
cost of lime and one quarter that of basic slag ; 
and improving the health of livestock, by 
instituting a vastly extended veterinary service. 
Less directly, the Government has assisted agri- 
culture by fathering the establishment of marketing 
boards for milk, potatoes, hops and bacon, and of 


a commission for fat cattle. These boards have, 
in the main, succeeded in enabling producers to 
get better prices, in mitigating the effects of 
violent price fluctuations, and in controlling the 
quality of certain marketed produce. On the other 
hand, some of the schemes are exceedingly com- 
plicated and require an army of officials and 
employees to work them, whilst the criticism is 
often heard that consumers* interests have not 
been adequately safeguarded ; for example, the 
price of milk for liquid consumption is hold to be 
excessive. In Germany the cost of distributing 
milk is stated to be only abotit one half of what 
it is in Great Britain, so that by adopting a system 
of State control from cow to consumer similar to 
the German, we might save £10,000,000 a year on 
this item alone. Nothing appears to have been 
done to reduce the lamentable ‘spread* between 
producers* and consumers* prices, and the con- 
viction is growing that the Government must bo 
driven to tackle the general problem of distribution 
and consumption, and to institute a census 
forthwith. 

So far governmental efforts have appeared to 
concentrate on symptoms and palliatives rather 
than on radical cures, and legislation has been too 
piecemeal. Desperate diseases require desperate 
remedies, and that no doubt is one reason why 
Sir Daniel Hall, in the inter-sectional discussion at 
Nottingham on “Planning the Land of Britain**, 
advocated the nationalization of the land, and 
why Prof. R. G. Stapledon has come reluctantly 
to the same conclusion in regard to the improve- 
ment of our upland pastures. Another urgent 
problem the solution of which is defying the 
efforts of the Government, is how to reconcile the 
demands of home farmers with those of producers 
in the self-governing Dominions ; and no solution 
to the problem of increasing our supplies of home- 
grown food to make us secure in time of emergency 
is yet forthcoming. 

These and other problems confronting agrioul- 
tme and the community are of such magnitude 
and complexity that no one expects them to be 
resolved overnight. , They transcend the ability of 
individuals and are therefore rightly passed on to 
the State. Many of them are of international 
moment, and most of them bear direct relation to 
the riddle of bow to raise the purchasing power of 
the masses so as to give them a higher standard of 
life. The important thizig is to rule out drift. Social 
change, like all change, is ineluctable, but it can be 
controlled and directed towards sodal bettommt. 
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Ionospheric Disturbances, Fadeouts and Bright Hydrogen 

Solar Eruptions 

By 

Dr. D. F. Martyn and G. H. Munro, Australian Radio Research Board 
A. J. Higgs and Dr. S. E. Williams, Commonwealth Solar Observatory, Canberra 


F or some months we have been recording daily 
the equivalent heights and reflection ooeflicients 
of the Ft region of the ionosphere, for radio 
frequencies near to the critical penetration fre- 
quency of the region. Under these conditions, the 


hours Eastern Australian Standard Time, is ire* 
produced in Fig. 1. For reasons of lack of space* 
only the most marked period of the disturbance, 
between 0932 and 0955 is shown in the figure. 
The heights and intensities are recorded for 



Fig. 1. 


EfITKOT OV BKIOHT hydro riKN KRUPTION OH EQUIVADENT HEIGHTS AND ECHO INTBNSITZBS 
FROM F, BEOION OF IONOSPHERE. ViSUAI. OHSERVATIONS WITH BPEOTROHKDTOSOOPB IN 
Ha SHOWED DRI.JHT SPOT BETWEEN 0922 AMD 0940 HOURS E.A.S.T. 


recorded quantities are exceptionally sensitive io 
small changes in the electron density of the Ft 
region. 

Examination of our results reveals the frequent 
ocourronce of a type of disturbance which has the 
following definite features : 

(а) the equivalent height rises sharply in a 
period of a few minutes ; 

(б) the intensities of the reflected echoes de- 
crease at the same time as (a) ; 

(t) after some minutes the heights decrease and 
the intensitieB return to normal ; 

(d) although the disturbance may now bo said 
to have ended, the Ft region is left higher than 
before, although the F, electron density has 
returned to its original value, as evidenced by the 
separation of the ordinary and ext^rdinary 
magneto4onic components, and other tests. 

record of a typical disturbance, which 
oocurted on May 15, 1M7, between 0920 and 1006 


j>eriods of minutes each succesaively, on fre- 
quencies of 9 75 and 10*7 mc./seo. The ground 
wave appears along the lower edge of the diagram, 
its intensity being measured by the breadth of the 
trace downwards and to the left, according to a 
technique as yet unpublished. It is seen that the 
ground wave is very weak for the lower frequeiu^y, 
wliile at 0945 and 0950 the ground wave on the 
higher frequency appears specially strong. Tlie 
latter circumstance is due to the observer in- 
creasing the sensitivity of the receiver in an 
umvailing attempt to record echoes at this fre- 
quency. At 0932 are seen strong echoes from the 
Ft region at equivalent heights of 400 and 295 km. 
These are respectively the ordinary and extra- 
ordinary components into which the wave is split 
by magnetic double re&action in this region. The 
doubly reflected echoes are seen above. The 
intenrities of these echoes ue indicated in the 
manner described above for the grotmd wave. 
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It is seen that the equivalent heights rise steadily 
until 0948, when the ordinary wave has penetrated 
the region while the extraordinary echo is of much 
reduced intensity. At 0965 the intensity of the 
extraordinary component is almost normal, but 
the equivalent height is now 365 km., which is 
much greater than obtained before the disturbance 
commenced. The intensity of the ordinary com- 
ponent returned to its normal value at 0957, and 
the heights returned to normal at 1005. On three 
occasions, namely, at 1250-1330 April 24, 1140- 
1220 May 25, and 1200-1300 June 11, the disttirb- 
ances, while exhibiting all the characteristic 
features described above, were so pronounced that 
echoes practically disappeared. On each of these 
occasions, reference to the La Perouse receiving 
station of Amalgamated Wireless Australasia, 
Ltd,, revealed that a fade-out of all signals from 
short-wave transmitting stations throughout Aus- 
tralia hod occurred, while only a few overseas trans- 
mitters were het\rd, with greatly reduced intensity. 

It is clear, therefore, that so-called ‘fade-outs* 
are due to particularly strong ionospheric disturb- 
ances of the type described above. 

The non-return of echoes from the ionosphere 
can be due to (a) a reduction of the electron 
density in the reflecting region, or to (p) an 
increase of ionization in an absorbing region. It 
is clear from the above tliat (a) does not occur 
in the Ft region. For example, the disappearance 
of echoes on the higher frequency in Fig. 1 must 
be due to this cause. Calculation by well-estab- 
lisiied methods^ of the reduction of the reflection 
coefti(!ient Imfore penetration occurs, reveals, how- 
ever, that the observed reduction of ionization in 
Ft is not by itself sufficient to acc^oimt for the 
observed reduction of echo intensity. 

We have obtained further information on this 
point from records showing equivalent height- 
fre<iuency curves, which have been obtained 
automatically at half-hourly intervals with equip- 
ment formerly described*. On some otjcasions, 
when a disturbance has been observed in progress, 
the operation of this apparatus has been quickened, 
so that it measured the ionization densities of the 
various reflecting regions Fu F, at five- 

minute intervals. From the auxiliary data ob- 
tained in this way it has been found that almost 
simultaneously with the red/udion of ionization in 
the Ft region, there occurs an increase in the 
ionization of the absorbing D region below 100 km. 
This is clearly shown by tlie weakening, and 
occasional complete disappearance of the E (and 
F) echoes obtained on low frequencies, although 
these echoes may be received almost unimpait^ 
cm higher frequencies. 

It has been shown by Bellinger* and others that 
fade-outs sometimes occur almost simtdtaneously 
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with bright hydrogen eruptions on the solar disk, 
although only a small fraction of observed eruptions 
appear to be effective in this connexion. We find 
strong evidence that every solar eruption observed 
at the Commonwealth Solar Observatory occtirs 
almost simultaneously with an ionospheric disturb- 
ance of the type described above, although only a 
fraction of these disturbances are large enough to 
cause a complete ‘fade-out*. Thus of forty-four 
eruptions observed during Moreh-June 1937, forty- 
one were observed or estimated to begin within 
ten minutes of the beginning of an ionospheric 
disturbance, while only three eruptions produced 
no observable disturbance. It is further to be 
observed that, in the latter three oases, the 
eruptions followed closely after the occurrence of 
an earlier eruption which did produce an iono- 
spheric disturbance. It appears likely, therefore, 
that in each of these three instances the ionosphere 
had not recovered from the effects of the earlier 
distxirbance stifficiently to respond to the second 
eruption. 

It is clear that all these effects must be due to 
sudden bursts of ultra-violet radiation from the 
eniptive area on the solar disk. In many cases 
the results show that the normal D region ioniza- 
tion is more than doubled during an eruption, 
although the eruptive area may be less than 
1/2,000 of the solar disk. It is clear, therefore, 
that the eflFective ultra-violet radiation from the 
eruptive area increases by a factor of some 
thousands during an eruption. Observations with 
the spectrohehoscope during eniptions show that 
the intensity of the first emission line of the 
Balmer series of hydrogen (F„) increases by a 
factor of about ten in the eruptive area, but 
similar observations in the ultra-violet are, of 
course, unobtainable owing to atmospheric absorp- 
tion. 

We find very strong evidence that the major 
effects produced in the ionosphere during an 
eruption are due to solar emission of the Lyman 
resonance line La (1216-6 A.) of hydrogen, which 
must be emitted in great intensity from the 
eniptive area. 

No hydrogen radiation other than is capable 
of penetrating the earth *s atmosphere to the depth 
of the D region, but Hopfleld* has shown that 
air has just the necessary transparency over a 
limited spectral region around the wave-length of 
Moreover, no aobr radiation capable of directly 
ionizing oxygen or nitrogen is capable of penetrating 
to D region. Chapman and Price* have pointed 
out, however, that the oxygen atom in the ^8 
state resonates to radiation (if a few angstroms 
wide) and is raM to the state. If a ooUkte 
occurs in this state, it otm lose sm electron^ m 
6-76 deoti^ volts, thus revering to dm 
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«tate of ionized atomic oxygen. For this to happen 
it is obviously necessary that the life-time of the 
atom in the state mtist be comparable with, or 
greater than, the mean time interval between 
collisions. This condition is satisfied in the D 
region, where the electron collision frequency is 
approximately 5 x 10’ per second. It is not likely to 
be satisfied in the E or higher regions, so that we 
should not expect increased ionization in these 
regions due to radiation. The abundance of 
oxygen atoms in these regions is beyond doubt. 

The decrease of ionization density in the 
r^on during an eruption is also explained by the 
great increase in radiation. The radio data 
show conclusively that the region, and the atmo- 
sphere below to some yet undetermined level, is 
considerably heated and expanded during an 
eruption. This is evidenced by the pronounced 
rise in the real height of the P* region during an 
eruption, by the reduction of the density of the 
ionization in this region, by the comparatively 
rapid recovery of the P, ionization due to rapid 
cooling of the very hot P, region, and by the slower 
recovery of P| height duo to the slower cooling 
of the Jess hot regions below. The work of G. H. 
Godfrey and W. L. Price, which is in course of 
publication, shows that in the absence of water 
vapour these regions would reach an equilibri\im 
temperature of 3,200*^ K. due to the absorption by 
oxygen of solar ultra-violet radiation of wave- 
lengths about 1460 A. It is the presence of water 
vapour, in concentration of about one part in ten 
thousand by volume, which keeps the temperature 
down to the values between 1,000“ K. and 2,000 K. 
which are found experimentally by Martyn and 
Pulley* in the P, region. 

It has been recently shown by Rathonau’ that 
water vapour shows strong absorption bands at 
the wave-length of such absorption leading to 
dissociation of the H|0 molecule into H and OH*. 


It is clear, therefore, that the strong solar 
radiation d\iring an eruption must dissociate much 
of the water vapour present in the upjjcr atmo- 
sphere, BO leading to higher equilibrium tempera- 
tures in the ionosphere. The application of 
Godfrey and Price’s calculations shows that these 
temperatures are attained in a few minutes, said 
leads to a detailed explanation of the observed 
phenomena in the P, region during an eruption, 

The origin of the numerous ionized levels of 
the ionosphere is still unknown, progress having 
been imp^ed by lack of knowledge of the solar 
radiation in the ultra-violet. The assumption of 
black body radiation in this region only increases 
the difficulties of interpretation by providing an 
infinite variety of ionizing radiation. It is a fortu- 
nate circiunstanco that the increased radiation 
during an eruption is (?onfined to relatively few 
wave-lengths, with L^^ almost* certainly pre- 
dominant. We believe that the study of the 
behaviour of the ionosphere while the sun is pro- 
viding increased energy at these relatively few 
wave-lengths must greatly increase our knowledge 
of the normal stnicttire of the ionosphere, and of 
the normal solar ultra-violet radiation. With this 
object in view we are now studying the efifects 
of solar eruptions on the Pi, P„ Pi and 0 regions, 
in all of which smaller but appreciable changes 
occur. 

This work is published by permission of the 
Radio Research Board of the Commonwealth 
Council for Scientific and Industrial Research, and 
of the director of the Commonwealth Solar 
Observatory. 
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Cjcographical and 

A JOINT discusaion between members of 
Section E (Geography) and Section H 
(Anthropology) was held at the British Association 
meeting at Nottingham on the subject of geo- 
graphical and cultural regions. The primary object 
was to clarify the concepts of regional divisions 
of earth's surface from various points of view. 

A lArge measure of agreement on the funda- 
mentdJ prindplmi of regnal division from the 
point of view of the geographer was revealed. Its 
ossenlM object is to different environ- 

mao^ imd tfafl^ was no divergence from the view 
ti^ithe ntoM psrnuuunt oontrasts, and those most 


Cultural Regions 

important in relation to human life, are determined 
by natural factors (position, physical features, 
structure, climate, soils and vegetation). The total 
complex of conditions characterizing the personality 
of any such ’environment region* is, however, im 
practically every case profoundly modified by 
man, who must himself be included as one of the 
creative factors. Entirely ’natural* regions are now 
comparatively rare ; for example, it was pointed 
out that very little of the tropical forest of Africa 
is in a true sense primitive. Subject to Hiis quaii- 
fioation, the concept of major natural regions, as 
woi^^ed out at the beginning of the century by 
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Prof. Herbertson of Oxford, is of great and laeting 
value. 

* It is important, however, to distinguish two 
aapects of regional division. Regional schemes 
such as that of Herbertson are greroenc in character. 
A type is defined, based on fundamental criteria 
of climate and other factors, and its distribution 
over the earth’s surface examined. All the repre- 
sentatives of the type broadly resemble each 
other in these particular respects and their ‘in- 
trinsic conditions’ are comparable. But generic 
classifications of this kind cannot take into account 
the factor of geographical orientation, which in 
its influence on the evolution of human societies 
and the moulding of the genre de vie is often quite 
as important as the intrinsic conditions. The 
Sahara and the Atacama in Herbortson’s scheme 
both belong to the category of hot deserts ; but 
the geographical position of the Sahara between 
the Mediterranean lands and tropical Africa has 
profoundly influenced the evolution of its trading 
societies and differentiated it^ human life from 
that of the Atacama. So, too, while there is a 
‘Mediterranean’ type of climate, vegetation and 
production, which is found in five or six widely 
separated parts of the world, the Mediterranean 
region of the Old World in the sum total of its 
conditions and in its geographical setting has no 
real parallel elsewhere. 

Thus, apart from generic classifications, the 
attempt is made by geographers to distinguish 
what may be termed specific regions with a par- 
ticular location and a combination of conditions 
found nowhere else. There are different ‘orders’ 
of such regions, ranging from the pays of France 
(Beauce, Brie, etc.) to such large concepts as 
‘Western Europe’. When over wide areas there is 
found a particular set of intrinsic conditions in 
combination with a very definite geographicjal 
orientation, we have distinctive theatres of human 
life which are characterized by a series of closely 
linked physical and human phenomena. Examples 
of such large ‘human provinces’, if the phrase may 
be allowed, are North China (north of the great 
climatic* vegetational and economic divide of the 
Tain-ling shan), the Lower Yang-tze Basin (below 
the Gorges) and South-East China (south and east 
of the Nan-Iiiig and its continuations). In such 
attempts to define large specific regions it is often 
uocesaary to recognize transitional zones and to 
admit that human agency, as in the case of the 
North German Lowlands in recent times, may 
change considerably not only the intrinsic conditions 
but also the value of the geographical orientation. 

The discussion at Nottingham on the concept 
of cultural regions and their relationsMp to 
geographical divisions of the earth’s surface was 
midniy On the ground that race, 
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religion and language are all unsatisfactory and 
dangerous as criteria, several of the anthropologists 
present were unwilling to admit the validity of 
the concept of cultural regions, except in respect 
of limited areas defined in terms of material 
culture-traits such as those which Mr. Clark 
Wissler has determined for aboriginal North 
America, Owing to its isolation and comparative 
immunity from new waves of cultural influence, 
Pre-Columbian North America presented a more 
favourable field than Asia or Africa for the estab- 
lishment of relatively stable culture-complexes 
broadly corresponding to natural ‘food-regions’. 
But even these passed through many phases and 
interacted in comply ways before the final disinte- 
gration caused by the advent of the white man. 

Admitting the force of these contentions, the 
question remains whether it is not still legitimate 
and indeed important to distinguish regional typos 
of civilization. A notable passage in Mr, B. F. 
Hudson’s scholarly work on “Europe and China” 
is worth recalling : 

“There is a hierarchy and ranking of nation- 
alities in accordance with degrees of community 
or separatenoBB in cultural inheritance. There is 
the supreme nationality which is mankind. Within 
this greatest whole are the few great xinities formed 
by continuous dominant traditions of original 
civilisation, and within these again are the many 
lesser groups, determined mainly by present 
spoken language, which are the only ‘nations’ 
Imown in ordinary speech. 

“Europe and China are nations of the first 
division of mankind : they are great continuities 
of historical development which may embrace 
many distinct languages and political units. . . . 
The real unity in each case has been one of cultural 
tradition. Europeans are all peoples and states 
deriving their dominant cultural form directly or 
indirectly from Hellenism, Chinese those deriving 
it from the ‘Chinese’ empire of the Hwang-ho 
basin in the first millennium B.C.” 

Is it denied that, in spite of the complexities and 
new ideologies of the modem world, there are still 
certain “great tmities formed by continuous 
dominant traditions of original civilisation” ? Is 
it no longer valid to make the distinction between 
the European and the Cfiiinese type of civilization ? 
Has not the real unity of China been in a broad 
sense ‘cultural’ ? Or, if ‘culture’ must be used in 
a more restricted sense, what other term should 
be employed to express a uifity that has been 
immensely powerful and yet has been neither 
national nor political ? These questions may be 
asked with oonsciousness of the intricacy of 
modem civilization and the possthility of rapid 
change in cultural afiimties such as seesois to be 
illustrated by the Turicish narional State since 
Great War. M. Boxbv. 
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Chemistry of Building Materials 


A T the meeting on September 7 of Section B 
(Chemistry) of Jihe British Association, there 
was a symposium on “The Chemistry of BuOding 
Materials*** After an introduction by Dr. B. E. 
Stradling (director of the Building Research Station), 
papers were presented by Dr. F. M. Lea (Building 
Research Station) on “Some Problems in the 
Study of Hydraulic Cements*’, Dr. J. S. Dunn 
(Imperial Chemical Industries, Ltd.) on “Calcium 
Sulphate Plasters ; Setting, Retarders and Acceler- 
ators*’, Mr. F. H. Clows, Mr. H. H. Macey and 
Dr. G. R. Rigby (British Refractories Researdx 
Association) on “Some Important Properties of 
Olay”, and Dr. D. G. R. Bonnell (Building Research 
Station) on “Some Problems connected with 
Porous Building Materials’*. 

Building presents an excellent example of a 
traditional industry in the stage of transition to 
an applied soienoe. It is an industry founded 
originally on craft and based on rules of experience 
which have become enshrined in traditional 
methods. To the older building materials such an 
timber, stone, burnt clay and lime, there has been 
added in modern times a host of new products, 
whilst the demand for speed and economy in 
building has resulted in numerous changes in 
methods. These changes have often been in the 
nature of extensions and modifications of tradi- 
tional processes, but they have been made without 
that fhll knowledge of Hie reasons for the success 
of the trewiitional methods which is necjessary if 
development is to have a sure basis and to bo 
other than the slow and costly traditional method 
of trial and error. Modern conditions have 
necessitated, therefore, not only the examination of 
the newer materials and processes, but also the 
study of the traditional materials and of the reasons 
for the success of the traditional methods. 

This is well exemplified in the craft of the 
plasterer. The production of lime was formerly 
a local industry, and the craft by long experience 
had become adapted to the properties of the local 
materials. The modern development of large-scale 
production has led to the wide distribution of 
materials which, though outwardly similar, differ 
in properties from those to which the craftsman 
was accustomed. Calcium sulphate plasters have 
been added as an additional plastering medium, 
but materials of this class, differing widely in 
properties, and in the methods necessary for their 
sucoessful handling, are distributed under trade 
names giving no clue as to the type to which they 
belong. The substitution of Portland cement 
m<^tar for lime mortar In rendering and stucco, 


again without adequate appreciation of the very 
different properties given to the finished product, 
has been a very common cause of trouble. 

As was pointed out by Dr. Stradling, the crafts- 
man in lime and plaster ciontrols a chemical 
reaction of which he knows nothing. While work- 
ing with materials in which he had long experience, 
the craftsman could produce excellent work ; 
with materials of different physical properties and 
rates of reaction, however good these materials 
might be, there entered faiitors to which he was 
unaccustomed, and of which he had no warning, 
and his craft suffered in consequence. 

The problems in building to-day are, however, 
not only due to insufficient knowledge of the 
fundamental properties of its materials of con- 
struction, but also, and in considerable degree, to 
insufficient dissemination of the existing knowledge 
among architects, builders, engineers and crafts- 
men. Whilst research on materials is now pro- 
(^eeding at a rapid rate in many countries, the 
need for further education in the building industry 
is only too clear. 

The discussion at the meeting of Section B could 
inevitably only cover a small part of the field 
indicated by its title, but it sufficed to bring 
forward many interesting problems. 

Apart from the metals and igneous rocks, all 
building materials are porous and capable of 
absorbing water to some extent. Changes in 
moisture content, not only on first drying, but 
also in subsequent use, produce accompanying 
changes in volume and in other physical properties 
such as strength and elasticity, while the move- 
ment of water, carrying soluble salts in solution, 
gives rise to surface efflorescence and to decay of 
masonry and brickwork. The change in volume 
is responsible for much of the cracking found in 
buildings. In practice it is relieved to some extent 
by the ability of materials to creep, or undergo 
plastic deformation under load. Though much 
work has been done on shrinkage and creep, there 
is still need for further study of moisture move- 
ments under conditions of restraint, such as 
normally occur in building. The general phe- 
nomenon of volume change in porous solids has 
as yet interested chemists relatively little though 
it offers a promising field for research. The work 
of Meehan and Bangham on the expansion of 
charcoal by sorption of gases and vapours is 
suggestive in this connexion. 

Calcium sulphate plasters con be grouped gener- 
ally into the hemihydrate and the ai^ydrite types, 
the latter being produced by the burning of gypsum 
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at relatively high temperatures or from the natural 
mineral. The system caloium sulphate • water is 
of the simplest binary t 3 rpe, but despite much 
work ainoe Lavoisier’s contribution in 1765, 

the problem of the dehydration products of gypsum 
has never appeared fully solv^. It has usually 
been considered that the partial dehydration of 
gypsum results in the formation of the hemi- 
hydrate, CaSOi.^HjO, but Dr. Dunn reported that 
the crystal form of tliis compound remains un- 
affected, with but minor changes in the lattice 
constants, with water contents ranging from 0 to 
0-65 molecules of water. It is considered probable, 
therefore, that there is a zeolitic aeries with 
30a8O4.2HiiO and GaSOi as end members. Plasters 
containing the so-called hemihydrate usually re- 
quire to be retarded as otherwise their rate of set 
is too rapid for normal use in building. Two 
types of retarder can be distinguished, one reducing 
the rate of nucleus formation and the other acting 
similarly, but, in addition, modifying the habit of 
the gypsum crystals, giving a relatively slower rate 
of growth along the c axis. The rate of set of 
anhydrite plasters is very slow and, in practice, 
an addition of an accelerator is required. In 
general the hydration is accelerated by sulphates 
of the alkali and other metals, but the most 
effective catalysts are those combining an alkali 
metal sulphat/e with the sulphate of another metal 
such as zinc, the effect being more than additive and 
an optimum ratio existing for the two sulphates. 
The alkali metals accelerate the growth of gypsum 
crystals most at right angles to the c axis, while 
zinc sulphate is more ajjedfic for growth parallel to 
that axis. This observation takes the explanation 
of the action of a two-component catalyst one 
stage forward, but the problem of how each catalyst 
stimulates crystal growth still remains. 

Though the most obvious property required in 
a cement is that of developing strength, in practice 
this presents lew problems compared with those 
arising from volume change and physical and 
chemical decay. The heat of hydration of Portland 
cement, which may amount to a himdred calories 
per gram, is a source of considerable trouble in 
concrete structures of large mass. The internal 
temperature in concrete dams, for example, may 
rise as much as 50® C. above the original tempera- 
ture of the materials, and the thermal contraction 
which takes place during subsequent cooling is the 
main cause of cracking in such structures. The 
production of cements with a reduced heat of 
hydration, and their utilization in recent work, 
such as Boulder Dam on the Colorado River, 
U*S.Am can be traced back to the much increased 
knowledge of tiie constitution of Portland cement 
which has resulted hmu phase equilibrium studies 
on mmj of the oxide systems involved. 


The relative properties of vitreous and crystalline 
phases of the same gross composition is a matter 
of much interest in cement technology at the 
present time. During the burning of Portland 
cement, some 20-30 per cent of the mass passes 
into the liquid condition, but the extent to which 
this liquid crystallizes on cooling, or supercools to 
form a glass, probably varies considerably. There 
is evidence that unexplained differences in pro* 
parties of cements of similar compositioii and 
fineness may have their origin in variations of this 
kind. 

Clay is amongst the oldest of the raw materials 
of building and it has been successfully moulded, 
burnt and used forborne thousands of years with- 
out any scientific knowledge of its chemical oon- 
stitiition or physical properties. A cjortain degree 
of control was, however, formerly exercised by 
Acts of Parliament, In 1477, in the reign of 
Edward IV, an Act required that the clay should 
be dug before November 1, turned over before 
February 1 and not used before March 1. Even 
so late as the reign of George III, there came an 
added requirement that the clay should be turned 
between February 1 and the time of moulding of 
the bricks. The reduction or, in sonxe cases, entire 
elimination of the time of weathering of the raw 
clay, together with the speeding-up of drying and 
other processes, have created many new technical 
problems. The large-scale production of burnt clay 
products demands, therefore, if it is to be conducted 
on economic lines, a degree of (control both of 
materials and processes which was quite foreign 
to the older smaU-soale industry. 

The mineralogy of raw clay has made striking 
advances in recent years, but the chemical changes 
which occur on burning are still a matter of con- 
troversy. Plasticity, that physical property by 
which clays are characterized, remains a much con- 
fused subject. In many of the experimental 
methods used for its determination in the clay 
industry, properties other than plasticity enter, 
and a return to methods which are fundamentally 
simple, such as the measurement of deformation 
in torsion or tension, appears necessary. Problems 
of drying play a large part in manufacture, and 
most manufacturers use unnecessarily long drying 
periods as an insurance against losses by crackh^ 
This could be avoided by the application of 
adequate knowledge of the properties of a clay. 
The temperature of drying is important, there 
being a temp^ature at which the safe rate of dry- 
ing is a maxiinum; the tendency to craede is 
greater above and below this temperature. It 
appears that the deoitiaee in viiK^^ 6f water 
wi^ rise in temperatmre is offset at t|ie higher 
temperatum by tiie decrease in 
of -ths clay.- .■ ' .'v 
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The British Association and the Indian Science Congress 

A Scientific Delegation to India 


RRANGEMBNTS for a scientific delegation 
from Great Britain to India this winter are 
nearing completion. The Indian Science Congress 
Association, which holds annual meetings in 
different parts of India of individual scientific 
workers and others, and functions much on the 
lines of the British Association for the Advancement 
of Science, is approaching the celebration of its 
jubilee (twenty-fifth) session at the meeting to 
be held in Calcutta in January next. The 
Association invited the co-operation of the British 
Association in forming a representative visiting 
delegation from this country and others, and the 
General Committee of the British Association 
eagerly accepted the invitation, which was, in 
effect, to make a new use of the mechanism of the 
Association, and one which is felt to suggest far- 
reaching implications. It is common knowle^dge 
that the British Association has sometimes hold 
its own annual meetings overseas, at the invitation 
of Dominion Governments and institutions. But 
it has never before been asked to co-operate in 
organizing a scientific delegation apart from its 
own annual meetings — and if this can be done for 
India, why not for other parts of the Empire in 
which conditions would not permit of a mooting 
of the Association on ordinary lines ? But this is 
to anticipate : the present notice is concerned 
with the Indian meeting. 

It was arranged with the Indian Science Con- 
gress Association that invitations should be 
extended, through and by the British Association, 
to a large number of eminent scientific workers in 
Great Britain, in part on nominations received 
from India, and for the rest on representative 
standing in the British Association. The Indian 
Association itself has invited certain representa- 
tives from foreign countries, and also from Great 
Britain in a few departments of work which find 
more prominent places in the Indian Association 
than in our own. Lord Rutherford accepted the 
Indian Association’s request to preside over the 
jomt congress, to the immense satisfaction of both 
British and Indian colleagues. The total number 
of the party, including delegates and persons 
aoeompanying them, is 04 at the moment of 
writing ; but this is jmbjeot to soin« addition — 
not, It fr to be hoped, to subtraction. 

The pixgmmme in India is being arranged by 
the Association, and the 

the i 9 eeri<^ for the meeting are all 
restdell^ ; but the visiting delegates may 


be expected to take an active part in the pro- 
ceedings. The meeting in Calcutta will run from 
January 3 until January 9, and will be preceded 
and followed by tours through India, during 
which vi8it.s will be paid to various university 
and other centres of scientific? interest, and it is 
understood that some of the visiting delegates will 
be invited to lecture. 

The great majority of the visiting party will sail 
on the P. and 0. steamer Cathay on November 26 
(or will overtake her at Marseilles by leaving 
London on December 2) and are due at Bombay 
on December 16. Two days will l)e devoted there 
to reception and sight-seen^, and the party will 
then leave in a special train or trains in which 
they will live, strenuously no doubt but in the 
l)Ost of comfort wliich the J Indian railways can 
provide, for the next twelve days. In the course 
of this journey they will visit Hyderabad (by the 
special invitation of the Nizam’s Government), 
Agra, Delhi, Dohra Dun, and Benares, besides 
intermediate |)oint8 of interest, where scientific 
and university institutions in particular will be 
inspected. There will be some opportunity for 
short journeys from Calcutta before the meeting 
of the Congress, including field excursions to the 
coalfields, Tatanagar, Darjeeling, ancient *Gaur*, 
the Sundarbane and the Assam oilfields, and 
after the meeting a further tour is planned to 
include Madras and Bangalore. Many of the 
delegation, however, having special interests and 
contacts iti India, will substitute for this second 
tour individual visits to various places, and 
full facilities will be given to them to do so. 
Nor will the whole party be gathered together for 
the homeward voyage, though a substantial pro- 
portion of it will return from Bombay on the 
S.S. Strathaird, which will bring passengers to 
England on February 3, or a few days earlier by 
the overland journey from Marseilles. 

The fund necessary in connexion with this 
occasion has been raised partly by the Indian 
Association, partly by the British Association 
from interested firms and individuals at home, 
and partly by means of a contribution from the 
frinds of the British Association itself, which last 
is additional evidence, if any were needed, of the 
full appreciation of the importance of the occasion 
by the Council and General Committee of the 
senior body, as well as of the high compliment 
paid to it by the Indian Association in inviting its 
co-operation. 
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Obituary 

Prof* V* L* Kellogg 

Jn the death of Vomon Lyniaii Kellogg, wliioh 
took place at Hartford aanitorium (Comi.) on August 
8 last, the United States loses an eminent citizen and 
one who was a lesiding figure in the scientific life of 
that country. Bom at Emporia, Kansas, in 1807, he 
graduated at the University of Kansas in 1880 and 
at Cornell University in 1801. His licadomio training 
was primarily as a zoologist and was oontmue<l in 
Paris and in Leipzig. 

Although a man of brood zoological interests, 
Kellogg’s Boientific papers were almost entirely oon- 
oemed with entomology. For a few years he taught, 
tliat branch of the subject at Kansas University and 
afterwards ho became professor of entomology and 
lecturer in bionomics at Stanford University. In 
1008 he married Miss Charlotte Hoffman of Oakland, 
Calif orhia. During his long period of temno at 
Stanford, he was closely associated with the late 
David Starr Jordan, in collaboration with whom he 
wrote several bw^ks on divt'rsfj aspect-s of general 
zoology. 

Kellogg’s career at Stanford University virtually 
oame to an end with the advent of the Great Wai*. It 
was through the influence of Herbert Hoover that 
Kellogg was seconded for work in connexion with the 
Anu^rican Relief Commission m Europe. Here his 
organizing capacity fotmd scope, and he rapidly 
came into prominence owing to the leading part ho 
performed in the Commission’s activities. From 1917 
until 1919 he was diitxstor in Brussels of this Com« 
mission for Belgium. His labours, on belialf of the 
benevolent efforts made by the United States, took 
him also to Poland and to Hussia. The services 
which ho rendered in organizing relief and other 
measures, during and after the War, received recog- 
nition by tlio bestowal upon luni of decorations by 
France, Belgium and Poland. 

On returning to the United States, Kellogg re- 
signed his position at Stanford University, whioh he 
hod lield from 1894 imtil 1920. He had lately become 
permanent secretary of tho National Research 
Council, an oftico which he admin istenHi imtU he 
I’otired from tlie post at the end of 1931. Kellogg’s 
main interests were no longer in academic work, and 
he embarked uj)on what liad been described as hie 
period of greatest influence m\d accomplishment. In 
his capacity as secretary he pljtyed a major part in 
organizing the National Bc^rch Co\moil. Being 
also a member of tho National Academy of Sciences, 
a trustee of the Rockefeller Foundation and a member 
of its executive committee, and of other bodies, he 
was able to do much towards moulding the trend of 
scientific activities in America. Prof, R. A. Millikan, 
writing in iS’cienoe of September 3, recounts that 
about 1930 Kellogg fotmd himself to be the victim of 
an incurable malady known as Parkinson's disease 
t}sralyeiB agitans). The fortitude with which he 


Notices 

faced this sentence, with unimpaired mind and 
failing body, won the admiration of personal friends. 
He only missed by a few months attaining his 
seventieth birthday. 

Kellogg’s oontribtitions to entomology were in 
taxonomy and anatomy. For a number of years he 
was the leatling authority on bird parasites or Mai- 
iophaga. His other papers were chiefly cpnoemed 
with tho structure of Diptera, and he also made a 
HX>ecial sttidy of the family Blepharoceridm and their 
larvae. His monograph cm this group, and also that 
on tho Mallophaga, formed parts of the “Genera 
Inseotonim”. His writings ako include anatomical 
and other ortitJes on Lopidoptera. Most of liis J^apers 
wore short, but they usually brought to light new or 
interesting features. His books were of a mort? 
general character and included “American Insects”, 
1904 ; “Evolution and Animal Life” (with P. S. 
Jordan), 1907 ; “Darwinism To-day”, 1907 ; “Econ- 
omic Zoology and Entomology” (with R. W. Doane). 
191/5 ; “Mind and Heredity”, 1923 ; “Evolution”, 
1924, and several others. 

During the War years, and shortly afterwards, 
Kellogg wrote various books of a different character 
— ^they were incidental to that upheaval in Europe 
and had particular reference to its political and 
economic outcome. These writings made his name 
familiar among his countrymen as that of a notable 
exponent of those times. A. D. Imms. 


Mr, F* C, Thompson 

Frederick: Charles Thompson, lecturer in the 
Leather Industries Department and research assistant 
in the Procter International Research Laboratory of 
the University of Leeds, died on September 4 at the 
age of forty -six years. He received his toirly educa- 
tion in a Xieads secondary school and then followed 
the honours course in pure chemistry at tho University 
of Leeds, graduating in 1911. Two years later he 
obtained on honours degree in the chemistry of 
leather manufacture, and in the same year was ap- 
I>omted to the staff of the Leather Industries Depart- 
ment os assistant lecturer and demonstrator under 
the late Prof. H. R, Procter. 

In 1913, Mr. Thompson became researoli assistant 
in the Procter International Laboratory and in 1923 
was made a lecturer in, the Leather Industries 
Department, He carried out a great variety of 
investigations on subjects connected with the appli- 
cations of protein chemistry to leather manufacture 
independently and in association with Prof. H, B, 
Procter, Prof. D, McCandliah and Mr, W, R, Atkin, 
a fellow lecturer in the Department. Recently, in 
collaboration with Mr. Atkin^ he re-wrote Procter’s 
“Leather Cliemiste Pocket Book”, and ^is revised 
enlarged edition is generally regarded as the etandiud 
analytical text-book for the leather ohemist, 
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Mr. Thompson was an authority on the application 
to problems of the leather trade, of eleotrometrio and 
ooloiimetrio titration of reactions and was frequently 
consulted by workers in other branches of applied 
science. In recent years he collaborated with Dr. J. 
Gordon of the Leeds Medical School in research work 
upon the complex subject of immunity, wliere Mr, 
l^ompBon’s knowledge of protein chemistry jjroved 
tiseful, and several joint papers have been pxiblished by 
them in the British J oumal of Experimmtal Pathology, 

Mr, Thompson enjoyed the comploto confidence of 
his colleagues in the International Society of Leather 
Trades* Chemists — an organisation with branches in 
almost every civilized country in the world. After 
occupying many responsible positions as chairman of 
commissions, he became pi^ident of the Society in 
1932 and held the office for two years. One notable 
contribution to the work of the Society which has 
earned the lasting gratitude of leather chemists was 
made jointly with his colleague Mr. W. R. Atkin. 
For many years difficulty had been oxporienood in 
soouring uniform supplies of hide powder, an essential 
material for the quantitative estimation of tannin in 
tanning materials used commercially. By their joint 
research, Thompson and Atkin established the cause 
of this variation and showed how it might be readily 
overcome. As a result of this work, far greater con- 
cordance of results is now seciued in quantitative 
tannin analysis than was previously possible. 

Mr. Thompson was a tutor of the University of 
Leeds, and for several years had been a member of 
the local committee of the Association of University 
Teachers. He hcwl nmny interests outside university 
life — chief amongst them being welfare work amongst 
boys. He holds the record for longest continuous 
service with the Boys* Brigade in Leeds. Under his 
captaincy his Company won all the trophies open to 
competition, and bold the battalion ambulance cup 
continuously for twenty -three years . For many years 
he was superintendent of the Burley Methodist 
Church Sunday School. He was interested in music 
and Ilia ability as a violinist resulted in his association 
with several amateur orchestras. In 1919 he married 
Miss M. Hampsliire, and she survives him. 

D. McC. 


Prof, A. W. Gibb 

Pbof. a, W. Gibb, first BCilgour professor of 
geology in the University of Aberdeen, died on 
July 12 at the age of seventy-three years. 

Alfred William Gibb was bom and educated in 
Abordeasu After taking the degree of master of arts 
at the University of Abordewi, he spent some years 
in teaching and in btasiness before resiuning his 
studies. He was one of the first to graduate at 
Aberdeen with the newly established degree of 
bachelor of scienoe, and soon after he became assistant 
to the professor of natural history. In Aberdeen at 
this 1896, the teaching of geology and zoology 
was carried on in the one department* Fortunately, 
the interests of iho professor^ Henry Alleyn Nicholson, 
warn imesi^y ^ enthusiasm 

care la developmf the geological side of his teaching 


were shared by his assistant. When the late Sir J. 
Arthxrr Thomson succeeded Nicholson, he left the 
geology teaching entirely to Gibb. In 1908, a lecture- 
ship independent of the Natural History Department 
was established, and in 1922, the Kilgour chair of 
geology was founded. To each, in turn, Gibb was 
appointed, and he was responsible for the planning 
and development of the Department of Geology in 
Marischal College. 

Instruction in the mineralogioal and petrological 
aspects of geology was Prof. Gibb’s personal re- 
sponsibility. To this end, he spent his spare time 
studying with Miers and Judd, and in Heidelberg 
with Rosenbusoh. In 1908 he was awarded a 
doctorate in soionoe for a thesis describing the rooks 
of the basic complex of Belhelvie, and he oommxmi- 
cated several papers on diverse aspects of local 
geology to the Geological Society of Edinburgh. 

Prof. Gibb’s main interest was his ‘ordinary’ class, 
the first -year class for arts and science students. 
His lectures were extraordinarily popular, vieing with 
those of his colleague, J. Arthur Thomson, and 
infecting generations of students with a vital interest in 
the subject which he expounded with such fascination. 
He had been tecushing for forty years when he was 
forced by ill-health to retire in 1936, and the news 
of his doath will be received with the regret that he 
was unable to enjoy fully the peace of his retirement. 


Prof. A* Hcira, For, Mem. R.S. 

A ooKKBSFONDKirr writes : 

“Though his name will always be associated with 
liis studios on Alpine structure, the part of Prof. 
Albert Heim as the founder of the Swiss Seismological 
Cormnission deserves to be remembered. In 1878, 
the first year of its existence, the Commission con- 
sisted of seven members, with Prof. A. Forster of 
Bern as president and Heim as secretary. To Heim 
was also assigned the task of collecting observations 
from Zurich, Uri and other cantons. Though its 
work was taken over in 1913 by the Swiss MeteoK)- 
logical Office, the Commission, re-named as the Swiss 
Earthquake Service, may claim to Iw the oldest, and 
by no means the least useful, of all existing oommitteos 
for the study of earthquakes,” 


W® regret to announce the foUowing deaths : 

Major B. F. 8. Boden-Powoll, known for his pioneer 
work in aeronautics, formerly president of the Royal 
Aeronauticed Society, on October 3, aged seventy- 
seven years. 

Mr. Richard Inwai^ds, a former president of the 
Royal Meteorological Society, on September 30, aged 
ninety-seven years. 

Mr, Arthur Kitson, who was early associated with 
electric lighting and the telephone, and invented the 
Kitson light, among munerous other devices^ aged 
seventy-eight years. 

Prof. W, St. Clair Symmers, emeritus professor of 
pathology in the Queen’s University, Belfast, on 
October 4, aged aeventy-fbur years. 
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News and Views 


Biometry at University Coliege, London 

From the beginning of the preHont session. Prof. 
J. B, S. Haldane changes his duties by taking on 
those of the first Weldon professor of biometry, and 
ho is the first holder of a chair in the subject at any 
British university. The post was founded by a 
bequest left last year by Mrs. F. J . Weldon in memory 
of her husband, Prof. W. F. R. Weldon, who was one 
of the original ocHtors of Biometrika. IVof Haldane 
will give the first of a course of ten lectures on 
biometry at 6 p.m. on October 12, In 1895 Karl 
Pearson gave his first course on the mathematioai 
tlieory of statistics at University College, wlien he 
was professor of applied mathematics and mechanics. 
The Biometric Laboratoiy originated at this time. In 
1907 ho took over the Eugenics Laboratory from Sir 
Francis Gallon. On his death two years later, the 
latter left the residue of his estate for the founding 
of a professorship and I-iaboratory of National 
Eugenios and Kail Pearson became the first Galton 
professor. For the next twenty years, research and 
teaching in eugenics, statistics and biometry were 
carried out in the same Department, known as that 
of Applied Statistics. On the retirement of the 
director in 1933, separate departments for the first 
two of these subjects were instituted, and there are 
now choirs for all three at the College whore they 
first obtained academic recognition. 

Ionospheric Disturbances and Solar Eruptions 
Dk. D. F. Martyn, Messrs, G. H. Munro and A. J. 
Higgs, and Dr. S, E. Williams, in a communication 
which appears on page 603, show evidence that a 
type of ionosiihorio disturbance accompanies every 
bright hy<lrogen solar emption. The main features of 
the disturbance are on increase of ionization in the 
D region and a heating effbot in and below the F, 
region. When the disturbances are large they cause 
‘fade-outs* in short-wave conununioation. It is con- 
cluded that these effects are duo to a greatly increased 
amission of the hydrogen resonance line La from the 
eruptive area. This causes ionization of atomic 
oxygen in the D region, and diss(x?iatoa the water 
vapour in the F, region, thus raising the equilibrium 
temperature . Furtiier evidence of a connexion 

between solar activity and sliort-wave radio ‘fade- 
outs’ is given in the note entitled “An Active Sun- 
siKit** on page 616 of this issue. 

A New Permanent Watcr-Rcpcllant for Textiles 
A Nirw compound of exceptional interest to both 
chemists and textile manufacturers is the subject of 
an exhibition housed at Borland House, S.W.l, on 
Ociober 5-8. 1'his preparation, which has been given 
the name “Volon**, has been developed during the 
past three years at the Manchester laboratories of 
Imperial Chemical Industriee, Ltd., as a universal 
water-proofing agent for textile goo^. Information 


coxu^rtiin^ the oheinioal composition of Velan is not 
yet available, but it would appear to Ix^ a complex 
organic substance whicli reacts with both hydroxyl 
and amino groups and on that account is able to 
combine with both animal and vegetable fibres. For 
the impregnation of textiles, Velan is used in the 
form of aejueous dispersions, which are readily pie- 
parable from the substance without the aid of 
supplementary agents. The impregnated fabrics are 
dried, and combination between the reagent and the 
t;extile fibres is afterwards effected by heating at a 
temperature of 100®- 160® C. It is the lost stage of the 
process which gives permanence to the proofing. 

VBtiAN is claimed to be the first water -repellant 
for textiles which will remain permanent during 
repeated washing, laundering and dry-cleaning pro- 
cesses. Further, the compound is said to be unique 
among proofing agents in that it imparts softness 
and suppleness to fabrics. Unlike rubber or cellulose 
lacquer waterproofings, Velan does not affect the 
interstices of textiles and render them impermeable 
to air. The proofing process has proved satisfactory 
with cotton, wool, natural and artificial silk, straw, 
etc., though cotton seems to be somewhat more 
satisfactory tlmn other textiles from the point of 
view of the jiormiinenoe of the proofing. In view of 
these advantages, and the fact that processing does 
not add greatly to the cost of manufacture, Velan 
.should find a wide range of applications in the textile 
industries. 

Aid for Intellectual Unemployed in France 

lNTBXJ:JBOXUAn workers, including men of science, 
writers, artists and others, have suffered no loss than 
industrial workers during the recent years of economic 
unrest. In 1934 an organization was established in 
France with the object of providing socially useful 
work for the unemployed profesaional men and 
women. A list of work to be done was prepared and 
private donations were obtained to support the 
enterprise in order to see whether the idea had a 
practical value. Thus, in 1934 and 1936 a considerable 
number of xmemployed were engaged in preparing a 
complete list of benevolent associations existing in 
Prance since 1901, Tlie “Confederation des travailleura 
intelleotuels”, consisting of more than 200(000 
workers from various professional groups, also had 
the problem of intellectual unemployment under 
consideration. “L’Entr’aide- des Travailleurs Intel* 
lootuels” (E.T.I.) was organized in order to examine 
the situation and to find ways and means of givixig 
efficient assistance. The poor finanoiid state of France 
excluded all possibility of help from the Government, 
and it was impossible to rely uj>on private donations. 
A campaign waa therefore begun to obtain from the 
authorities permission to issue qpeotal stamps of 
different values, with a small aurehaxge, the surehai^ 
being destined fbr the inteUeotual m&employed. The 
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campaign auoooe^ed in obtaining a resolution pub- 
lished in the Journal Offidd on May 27» 1936, by 
wliioh the issue of special stamps was confirmed, and 
the E.T.I* was entrusted with the receipt and dis* 
tribution of the funds collected, under conditions 
drawn up by the oounoil of the E.T.I., the Minister 
of National Education and the Postmaster-General. 

It was considered more useful to spend the money 
on work in science, literature and art, than in dis- 
tributing doles, the work being carried on so long 
as the funds permitted under approved conditions. 
The work thus provided may not, of course, bo 
adapted to the special qualiheations of every imam- 
ployed person, but they are engaged for six months 
to do some socially useful work, imless they find 
employment in their own field. Up to January 1, 
1937, the French Post Office jmid over to the E.T.I. 
about a million francs under this scheme. This sum 
is due mainly to philatelists and stamp -dealers ; for 
the sucoees of the scheme, it is necessary that the 
public generally should take part in this social and 
hiunane work. At present the following stamps have 
been issued : 



Fig. 1. 

T-.ettei*B abroad : 

1 fr. 60 c. surcharge 60 c. (see Fig. 1 ) 
Post -cards abroa(l : 

90 c. „ 10 c. 

Internal oorreepondence : 

60 c. „ ■ 10 c. and 20 c. 

(three kinds of stamp) 
30 c. 10 c. 

Those special stamps are available at any post 
office in France and at the E.T.I, (12 rue Kenner, 
Paris IX), where they can be supplied in any quantity 
required. 

Ancient Monuments in France 
At the close of September the Commission des 
Monuments Historiques of France completed a 
hundx^ years of its existence. Although at one 
time subjected to no little criticism, instructed and 
otherwise, since the War, when it has included among 
its members the most distinguished of French 
arohmologists, its activities, both in the preservation 
and protection of buildings of historic interest and 
in its cape for the imtiquities of BYanoe generally, 
have deserved the highest praise. Notwithstanding 
limitations, of -vidiioh the members of the Oommi^on 
are evm more fully conscious than expert opinion 
among the outside public, its control, advice ^nd 
assistahoe to bringing to ligh^ preserving and making 


aocassiblo the evidence from the prehistoric sites of 
France, which is now a world-wide possession of 
archeological science, has earned the gratitude of 
every student of antiquity. Even better known to 
the travelling public, however, are the eeflforts which 
have preserved from decay and no lass from vandalism 
the structures of the Middle Ages and of the Roman 
|ieriod. Among the latter the wonderful series of 
monuments of Roman culture, such as those at 
Orange, at Nimes and at Arles, con never be for- 
gotten by anyone who has passed through Frovenoe. 
Among the latest achievements of the Commission 
is tlie excavation of the Roman theatre of Vienne, 
south of Lyons, which is not on amphitheatre of the 
more usual type, but is out out of the side of the hill 
and necessitated an excavation more than sixty feet 
deep to bring to light the lowest tier of seats. The 
completion of the excavation is to be celebrated by 
a number of theatrical performances to be given on 
the stage next year similar to thpso now given 
amiually in the amphitheatre at Orange. 

‘Shiva's Temple', Arizona 
De. Harold Anthony, leader of the Patterson- 
American Museum Grand Canyon Expedition, on 
his return to Now York, gave a preliminary aoootmt 
of the results t)btained durmg liis four days’ stay on 
September 16-*20 on the summit of Shiva’s Temple 
in the Grand Canyon, Arizona (set^ Natubib, Sept. 
25, p. 637). Some seventy -five specimens, it is stated 
in t})e report in The Titnes of September 30, were 
shot or trapped, and will be forwarded to New York 
for examination. They include chipmunks, throe or 
four species of mice, cottontail rabbits, rook squirrels, 
which rosemblo the common grey squirrel, and pack 
rats, of which one species may bo peculiar to Shiva’s 
Temple. As regards the problem whether isolation 
has produced any marked changes in appearance and 
habits, Dr. Anthony is of opinion that the colour of 
the spocimons as a wliolo is ligliter than that of those 
on the north 6uid south rims of the Canyon, respec- 
tively one and a half miles and eight miles away in a 
straight line ; but confirmation by detailed com- 
parison is awaited. The vegetation, consisting of 
pines, junipers, shrubs, and cactus, is described as 
“more arid” than that of the mainland, and the heat 
a« greater. The plateau, it is stated, is evidently 
visited in winter by cougar, or mountain lion, and 
coyote. As the report refers to the discovery of many 
Indian remains in the shape of mounds, ovens and 
tools, presumably the members of the expedition 
wore not the only visitors to reach the summit since 
its isolation the mainland, as was claimed 

originally, and the expectation of evidence bearing 
on the high antiquity of man in this region seems 
doomed to disappointment. Nevertheless, it is to be 
concluded that the remains are ‘early’, and any 
material which affords evidence of cultural or raoi^ 
succession in the semth-westem States is of impor- 
tance, especially in the present state of knowledge. 
It may be hoped that an opportunity will be found 
to submit the material in to careful and expert 
examination. 
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Broadcasting in India 

Ak outline of the policy and plcuis of the broad- 
casting organization known as All India Radio for 
the erection of broadoastmg stations in India was 
given in a recent issue of the Indian Listerier. The 
two main features of the problem of providing a 
broadcasting service in India are the relatively large 
area of ooimtry to be covered, and the intense 
atmospheric interference. It is considered to be 
desirable to provide as quickly as possible some sort 
of broadcasting service for the whole area of India, 
and with this object in view five short-wave trans- 
mitting equipments have been ordei’ed and will bo 
located at l^lhi (two stations), liorabay, Calcutta 
and Madras, At the same time, five medium -wave 
stations have been ordered to provide a first-grade 
broadcasting service for the towns of Lahore, Luck- 
now, Triohinopoly, Dacca and Madras. These will 
supplement the existing mediiun-wavo stations at 
Delhi, Bombay, Calcutta and Peshawar, so that 
shortly All-India Radio will liave in operation five 
short-wave and nine medium -wave stations, the aerial 
power ratings of these varying from 0*26 to 10 kw. 
Bearing in mind that, in contrast with the jjractice 
in other countries, the short-wave stations have to 
provide an internal sorvioo in India, the operating 
wave-lengths will probably be between 30 and 50 
metres for daytime and between 60 and 90 metres 
for night working. It is considered unlikely that there 
will be any interference between these stations work- 
ing an internal service in India, and European and 
other short-wave stations operating an international 
service. The new medium -wave stations will oj:>erate 
on wave-lengths between 200 and 400 metres and 
will have large frequency separation so as to facilitate 
the provision of simple cheap receivers. 

At the present time the position with regard to 
broadcasting receivers in India is unsatisfactory owing 
to their high cost. It is considered that with the 
development of transmitting stations now being 
undertaken, there will shortly be room for three 
types of receiver. The first is a cheap, popular 
receiver suitable for local reception from the mediiun* 
wave stations. Next comes the All -India** receiver 
sxiitable for receiving all the stations now in con- 
templation, and thus capable of covering the short- 
wave bond of 30-100 metres as well as the normal 
medium -wave band of 200-660 metres. The third 
type of receiver is in the “all-wave** class generally 
available at the present time in Great Britain, except 
that it should cover wave-lengths from 13 to 100 
metres without a gap. In addition, there is a demand 
in India for wireless receivers suitable for community 
reception in villages, and the Research Department 
of All-India Radio baa already developed a special 
set for this purpose. No external oontrols are pro- 
vided on this receiver, which is left tuned to the 
local station and is operated by a clockwork time- 
switch, which turns the receiver on and off at the 
correct time for the “village hour**. The only atten- 
tion required by those receivers is a visit once every 
three we^ to change the aooumulator battery and 
re-wind the clock. 
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Origins of Clerk Maarwell^s Electric Ideas 
A BOOK entitled * ‘Origins of CHerk Idaxwell *s 
Electric Ideas as described in Familiar Letters to 
William Thomson’* has been published by the 
Cambridge University Press (price 6d.) Tliese 
letters cover the period 1864-79 and illustrate clearly 
the genesis and rapid progress of Clerk Maxwell's 
ideas as he groped his way towards a structural 
theory of the electric and magnetic field. Some of 
the questions he asks Thomson are by no means easy 
to answer. In his first letter (Feb. 1864) he asks : 
“Suppose a man to have a popular knowledge of 
electrical show experiments and a little antipathy to 
Murphy’s Electricity, how ought he to proceed in 
re6bding and working so as to get a little insight into 
the subject which may be of use to him in further 
reading ?** In subsequent letters be continues to ask 
still more Intricate questions, so doubtless Thomson's 
answers must have been satisfactory. In another 
letter he says, “I do not know the game laws and 
patent laws of science . , . but I certainly intend 
to poach among your electrical images**. He fully 
appreciates Thomson's problem of an electrified 
spherical bowl, “Yom* bowl investigations are first- 
rate. I must find the induction through a round 
hole in a plate by moans of them. Whether would 
you have me bag the whole thing for my book, or 
give results and references with an account of the 
method ?*’ The letters given in this book were 
originally printed in Part 5 of vol. 32 of the Proceed- 
ings of ^ Cambridge Philosophical Society, As they 
will be of interest to many mathematical physicists, 
the Cambridge Press did weD to publisli tliem. Sir 
Joseph Larmor has edited the book. 

Clean Milk and Pasteurization 
Db. G. Abboub-Stbphbns, of 61 Walter Road, 
Swansea, writes, with reference to the article on the 
nutritive value of pasteurized milk (Nature, 140, 
389 ; 1937), that it is not justifiable to compromise 
a diminution of value in order to prevent the effects 
of handling by dirty people. Unfortunately, the 
problem is scarcely as simple os this : in spite of 
the greatest care and cleanlinees in handling tlie milk, 
it cannot always be possible to prevent contamination 
from organisms wluoh may have produced no obvious 
illness in the worker himself, but yet may be ciqMible 
of producing illness in other people, or from organisms 
which may be disseminated during the incubation 
period of an infectious disease and before the symptoms 
have become obvious. To prevent otherwise unavoid- 
able outbreaks of infectious diseases among the 
consumers of milk is the true function of pasteuriza- 
tion : it is certainly not to be considered as allowing 
the production of dirty milk, which can then be 
rendered innocuous before consumption. The aim 
should surely be the production of clean milk from 
disease-fipee herds, with pasteurization to obviate the 
ill-effects of any lapse in technique, which is bound 
to happen occasionally considering the zn^y stages 
throu^ whkh the milk has to pass under modem 
conditions befbre it reaches the eemsumar, or 
to prevmt the aooideatal entry Cf viruleiit 
organisms. 
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Practical Aspects of Human Nutrition 

The text of a leottire entitled “The Place of 
Vegetables and Fruit in the Well-balanced Diet’\ 
which was delivered before the Royal Horticultural 
Society by Dr. G. E. Friend, is printed in the Society’s 
Journal of July (62, 7, 286-295). A review of modem 
conceptions of the nutritional needs of the human 
body dealt principally with the quality of diet, rather 
than with qtiantity. Dr. Friend has charge of the 
health of the boys at Christ’s Hospital ; perhaps the 
members of this and similar closed communities may 
be regarded as adequate critics of palatability and 
other human asi^eots of diet. The nutritional value 
of fresh fruit and vegetables varies considerably, and 
but little is known about factors affecting variation. 
Emphasis is placed upon the necessity for co-ordinating 
human and plant nutrition. The best way of ensuring 
qualitative adequacy of protective vegetable foods is 
to begin with their oiiltivatiou. Soil conditions must 
bo suitable for the production of sufficient amounts 
of vitamins and the minor essential elements neces- 
sary for human nutrition. Such high-grade vegetables 
naturally cost more to grow, and one of the problems 
of the future will be to convince those who hold the 
economic control of diet of the value of such improved 
produce. 

The Tobacco Problem 

In on address on this subject before the South- 
ampton Medical Society on October 6, Dr. J. D. 
RoUeston maintained that the tobacco habit is quite 
as much a concern of public health as that of acute 
infectious disease, a view which appears to be gaining 
groxmd in Germany, where many members of the 
public health service are of opinion that the harm 
done by nicotine is as great as that caused by alcohol. 
In Great Britain, however, apart from the Society 
for the Study of Inebriety and Drug Addiction, there 
has been little discxission in soientffio meetings of the 
tobacco problem, like until recently any aspects 
of the sexual question. In a survey of the action 
of tobacco on the various systems of the body. 
Dr. Rolleston remarked that though in most cases 
little harm is likely to ensue from a mild degree 
of smoking, some smokers, even those of long stand- 
ing, are liable to develop toxic symptoms after only 
a small amount of tobacco, while a oonsidorable 
proportion of all tobacco oonsumeis smoke to excess. 
Other subjects disomsed in the address were the 
incidmioe of smoking in different ooimtries, the 
relation of tobacco to cancer of the upper respiratory 
and alimmtary tracts, tobacco in training, smoking 
in hospital words, the ooourrenoe of extensive fires 
due to smokers’ carelessness and the formation in 
1926 of tlie National Society of Non-Smokers. 

A Phiidsophical Overhaul 

We have received the first olmpter of a book 
entitled A “Philosophical Overhaul” by Oscar 
Ljungstrdm, printed in En^^h by H. Ohlsscm of 
Lund, It is a well-written philosophical disquisition 
on such subjects as force, gravitation, chanoe, free 
will, causati^ time, etc. It is most readable and 
forces one to think. The anthor begina "A lihBo- 


eiB 

sopher is a doubtfbl man, and he puts all kinds of 
unnecessary questions. Not like Socrates in the fore- 
noon, to the citizens of his own town. For if he did 
that nowatiays they would probably turn him out 
with the American injunction : *If you have nothing 
to do, don’t do it here’. So it is safest for him to 
keep his doubts within hie own soul, miumuring 
some answers to himself.” The questioner has con- 
tracted the habit of writing boo^ and so he gives 
the first chapter of a proposed book. He suggests 
that gravitation may be explained by cosmic radia- 
tion and that time cannot be measured at all. He 
has the merit of not being dogmatic and his sugges- 
tions are interesting and put forward modestly. 

A Business Man’s Library 
A SEXiEOTED list of books under the heading “A 
Business Man’s Library” compiled by the Manage- 
ment Library has been issued by the National Book 
Council, 3 Henrietta Street, Covent Garden, London, 
W.C.2, from which copies may be obtained. The list 
covers purchasing, factory management, personnel 
and industrial psychology, sales ixianagement, market 
research, advertising, transport, general manage- 
ment, aoooimtanoy and statistics, oommeroiai law, 
industrial biography and industrial history. While 
not exhaustive, it includes most of the significant 
recent additions to the literature of this field and is 
a useful adjunct to the more comprehensive * ’Business 
Man’s Guide to Management”, the fifth edition of 
which has just been published by the Management 
Library (23 Bloomsbury Square, W.C.l). In addition 
to the classified lists of books, with brief descriptive 
notes on their scope or contents, the latter contains 
a subject index, a publislier index and an author 
index as well as suggested courses of reading. Refer- 
ence to the main divisions, general management, 
accounting, production, distribution, company secre- 
tary, psychology, industrial economics, in which the 
books are listed is facilitated by me of different 
coloured paper for these divisions. 

Library of the American Philosophical Society 
The report on the library of the American Philo- 
sophical Society for 1986 includes details of the more 
important additiozis (Philadelphia : American Philo- 
sophical Society). Among the new exchanges of 
publications established during the year is one with 
the library of Armstrong College, Newoastle-on- 
Tyne. At the end of the year the Library contained 
80,918 volumes, i8,468 pamphlets and 5,374 maps. 
The Library does not attempt to develop all fields 
of learning, but only those in which it is already 
strong or has historic interest. No expansion in 
modem books on medicine is contemplated owing 
to the existence in Philadelphia of a very important 
medical library, but fields in which development is 
intended include exploration ; botany, scientific and 
applied ; the history of science ; the inter-relation 
oTthe sciences ; the co-operation of learned societies 
and institutums. Further contributions have been 
made to the promotion of the Union Catalogue of 
Fhfii^elphia, and the r^ort includes a summary list 
Of materials in the possession of the LIbfrary , 
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the most important of which ia the ooUootion of 
^anklin manueoripts. Much work has been carried 
out in preparation for the issue of a descriptive 
catalogue of those manuscript collections. 

Smithsonian Publications 

A CLASBIFXBB list of Smithsonian Publications, 
available for distribution, August 10, 1937, compiled 
by Helen Monro, has been published by the Smith- 
sonian Institution, Washington (Publication 3394). 
The pai)ers are supplied only as an aid to researclies 
or studies in which the applicant is specially interested, 
and accordingly applicants are required to state the 
grounds for their request. Except where prices are 
given in the list, the papers are distributed gratis* 
The serial publications of the Smithsonian Institution 
are of three types : Smithsonian Contributions to 
Knowledge ; Sin ithsonian Collections ; Smithsonian 
Annual Reports. Tlie reports are distributed 
gratuitously to libraries and individuals throughout 
the world, but very few are now available at the 
Institution. The papers issued in tho Contributi(ins 
to Knowledge and Miscellaneous Collections are not 
public documents but are printed in limitwi editions 
and distributed without charge to public libraries, 
educational institutions and learned sooietles. They 
are supplied to other instittitions ahd to individuals 
at the prices indicated. 

Calendar of Chemistry 

An interesting list of names and dates has been 
drawn up by E. H. Huntress with the title : “Daily 
Chemical Anniversaries os a Teaching Tool“, pub- 
lished in the Journal of Chemical Education (14, 328 ; 
1937 ; obtainable in reprint form at a small charge). 
In this, each day of the yeai' is assigned to some 
names of investigators distinguished for their con- 
tributions to chemistry and related sciences, who were 
bom on that day in a year spocifio<3. The date of 
death is also given when the person is no longer 
living. In this way a valuable historical document 
has boon f produced, and it is clear from the brief 
introduction by the author tlmt he has taken a great 
deal of trouble in collecting his material from reliable 
sources and in converting the dates based on different 
calendars to the Gregorian basis. He suggests that 
the list can be made use of in teewjhing, and it certainly 
offers interesting possibilities in this direction. 

Game Research 

Apabt from a few special investigations, such os 
that on groxise disease, little persistent attempt has 
been made to study the diseases of game or methods 
of oontroUing disease or inoreasing the health and 
productivity of game. The opening a few yeare ago 
of a game research estate at Knebworth by Imperial 
Chemical Industries Ltd, was therefore a movement 
of scientific as well as of sporting interest, and now 
a second centre has been set up at Jealott’s Hill, 
Warfield, Berkshire, for the study of problems re- 
lating to mtensi\^e rearing and the incidence of 
disease. Erom these stations appear occasional short 
pamphlets dealing with the progress of research or 


siimmarizing present knowledge regarding sf>eoifio 
diseases. Advisory Leafiet No. 12 (June 1937) deals 
with a few diseases of game most commonly en- 
ootmtered on rearing-fields and amongst wild stock, 
and offers some suggestions for simple treatment 
such as a keeper could apply. The diseases refenred 
to are gapes, coooidiosis, cramp, pneumonia, ‘sore 
mouth*, and strongylosis or ‘partridge disease*. 

Partridge Mortality 

The question of “Paiiiridge Stocks and Mortalities** 
is dLscusaod in I.C.T, Game Researches, Advisory 
Leafiet 13, June 1937. The pamphlet is based upon 
information gathered from a large nmnber of partridge 
manors throughout Great Britain and analysed by 
A. D. Middleton, of the Bureau of Animal Population. 
The matters discussed include losses of nests, fertility 
of eggs, mortality in yf)ung j)artridge8, stock estimates, 
winter wastage, mortality and its reduction. The 
pamphlet is simply written and should be a •useful 
guide to the shooting man and his keeper — to whom 
the original papers are not likely to be available — as 
to what may be expected an^ongst a normal stock of 
wild partridges. 

Bibliography of Seismology 

The recent (quarterly part of tlie “Bibliography 
of Seismology’*, edited by Mr. Ernest A. Hodgson, 
concludes the record for the year 1936 (Pub* Dondnion 
Obaervatoryf OttauHit 12, 1 936-37). The value of the 
work will be evident from the fact that the number 
of entries for the year is 429. To a great extent, 
the practice of adding notes on, or abstracts of, the 
memoirs is abandoned. On the other hand, the useful 
plan of giving references to notes or articles in 
various scientific journals — such as Nature, Science, 
etc., and the Proceedings of such bodies as the 
Academy of Sciences of the U.S.S.R., the Geodetic 
Survey of India and the Society of Petroleum 
Geophysicists — is extended. The countries in which 
earthquakes are studied are now so well represented 
on the list of contributors that few, if any, memoirs 
of importance can escape notice. The last pumber 
contains a tiseful subject -index tuader more than fifty 
headings. 

An Active Sunspot 

A lAJROE and active group of sunspots, visible to 
the naked eye, is in transit across the sun’s disk 
(Sopteml>er 28-^ctober 11) in latitude 10® N, The 
date of central meridian passage was October 4*6. 
The following measures of area made at Greenwich 
and expressed in millionths of the aim’s hemisphere 
illustrate the rapid growth of the group from Septem- 
ber 28, when it was seen coming into view at the 
aim’s east limb : 

Sept.2«-4<* Am 450 

3 „ 1100 

«0*4 ,, 1700 

Oct. 1*8 , 2100 

4 ‘4 8100 

By October I, a number of separate nuclei had 
developed into one very long ocanplex spot* 
(Continued on p* 041) 
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Scientific Endeavour and Inferiority Complex 


Recollections of My Life 

By Santiago Ram6n y Cajal. Tranelated by 
Prof E. Homo Craigie, with the asBistance of 
Prof Juan Cano. (Memoirs of the American 
Philosophical Society^ Vol. 8, Parts 1 and 2.) 
Part 1. Pp. xi +272 +13 plates. Part 2. Pp. ii + 
273-038 H plates 14-21. (Philadelphia: American 
Philosophical Society ; London : Oxford Univer- 
sity Press, 1937.) 22^. 6d. net. 

I T is a pleasure to greet this work in an English 
dress. The Spanish original appeared in 
Madrid in 1923. A personal document, at once 
historical and self-revealing, it went through 
three editions before its author^s death in 1934. 
For it to l)e accessible to a larger audience has 
been a desideratum for some years. 

Among autobiograpUes of scientific men this 
seems likely to occupy permanently an out- 
standing place. It presents features, and attaches 
to circumstances, of exceptional interest. It 
comes from the pen of one who was not only 
a great master in his brancli of science but 
was also a personality of rare attraction. It 
deals with the story of a time pregnant with 
change and revulsion from old ways in the 
writer^s own country. It tells this story from 
its particular angle the more effectively by 
reason of a certain detachment from the political 
field, a detachment based on loftiness of view 
rather than on any lack of passion for his 
country’s cause. 

The miorosoopist on the whole is, we may think, 
at some disadvantage for facts in his career which 
shall enlist general or public int/erest. He has not 
the romance of being armed with a gigantic 
instrument exploring spaces and systems which 
by their mere enumeration leave thought stag- 
gered. His life is perforce a sedentary one with 
little opening for adventure. Moreover, even with 
the microscope, CajaPs scope Of observatiem lay in 


a field not containing such exciting things as the 
seeds of new diseases or the spetiks identified as 
(carriers of particnilate heredity. It was on no 
such grounds as those that these “Recollections 
of My Life’' have justified their writing. As 
to Cajars scientific work, it is not always the 
discoverer himself who can best set forth to a 
lay world the broad moaning of what he has 
discovered. Nor do we think Cajal excels in 
that particular respect. Yet the book succeeds 
in presenting his scientific work clearly and 
well, though not with much gift of popular ex- 
position. His achievement was not of a kind 
made easily the subject of spectacular appeal. It 
introdut^ed, however, a new conception of the 
structure of the nervous system in its entirety and 
throughout. 

It is probably true to say that no single observer 
ever yet so enlarged our knowledge of the con- 
struction of that system. His fresh conception of 
the structure cHrried with it unusually unequivocal 
inferences regarding (jertaiti fundamental features 
of its working. For physiologist and pathologist, 
the nervous system after CajaPs discoveries and 
interpretation was something so much clearer and 
so other than it had been as to bo a system almost 
new, and one immensely more intelligible. That 
was a revolution dramatic enough to tho^e ob- 
servers technically facing the problem. But to 
those not so specially acquainted with it, its very 
technicality st ood in the way of the investment of 
it with great general interest. The work befew 
us has therefore, we think prudently, curtailed 
some of the scientific summaries and discussion, 
and dispenses with some of the scientific illustra- 
tions. Those parts of the work which are its truer 
sources of appeal and value are thus assisted 
rather than impaired. 

One of the permanent sources of appeal in tide 
unrestrained autobiography — ^for such it is — is its 
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frequent half-naive, but never gratingly egotistical, 
resort to and exposition of its author’s own views 
on human life and character in general, his 
own instance being commonly their text. These 
thoughts are often strikingly unsophisticated, the 
very reference to them somewhat of a departure 
from convention. At times this, like magic, turns 
a slight circumstance into a memorable and 
arresting passage for the reader. It is surely a 
prerogative of the Latin genius little permitted or 
possible to what goes by the name of Anglo- 
Saxon. It must have presented especial difficulty 
for this translation of the book. Prof. Home 
Oraigie has, we think, dealt with it in the best 
way possible. “So much of the personality of an 
author is contained in his very diction and phraseo- 
logy, that it was felt best to risk sacrificing to 
some extent the values of literary English in order 
to try to give as precise rendition as possible of 
each word or phrase of the original”. The reader 
finds that this has been done with exemplary care. 
In result a trace of exotic character tends to attach 
to the text in many places, and to our thinking 
harmonizes with it, because it seems in keeping 
with something exotic to us in the author’s 
sentiment. 

One interest of the book is, and will probably 
for a long time increasingly bo, the writer’s picture 
of Spain, the position science and scuontific 
medicine held there, and their social and quasi- 
political contacts in Spain during the writer’s long 
career. Light is shed on, for one thing, an in- 
efficiency of educational organization for science 
such as, whatever be the issue of the present con- 
flict in Spain, can, so long as this book speaks, 
never return. The book is a self-portrayal of a 
heroic figure striving to regenerate his country’s 
science and, as reganls science, his country’s faith 
in itself. It is a portrayal undertaken without 
vanity, and in its way free from self-consciousness. 
It raises before us a figure which might well serve 
as a symbol for a future Spain cultivating scientific 
achievement. We get a picture of the devoted 
effort of a few to re-establish in their country the 
cult of scientific knowledge for its own sake. The 
struggle depicted was against not so much any 
organized opposition from creed or class as against 
apathy under a starved educational system. 
Further, the national conscience had come ruefully 
to consent to believe that in natural science Spain 
was no longer to be taken seriously. An inferiority 
complex in respect of sdenve sapped the nation’s 
strength and initiative. Cajal’s own contributions 
to research called forth from his university (col- 
leagues the remark “who is our Cajal to judge of 
foreign scientists!” “So deep in the vitals of 
our race had talcen root the conviction of our sad 
and utter incapacity for the cultivation of Science/* 
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Another stumbling-block for Spain, as her great 
master here points out, was her own language. 
It invests with a certain pathos some valedictory 
words he addressed to the young scientific Spain 
he hod created. “One of the urgent tasks our 
young investigators will have is the translation 
into English, Frencli or German of the essential 
facts discovered in our country.” He had in 1897 
at no small pecuniary sacrifice started a Spanish 
(luarterly of microscopy. This with the opening 
of the new century became the famous Trabajoa, 
But after a quarter of a century’s trial he felt 
forced to eliange the title into French and to 
“publish the work of our laboratory in French or 
English”. His experience was that otherwise it 
did not reach the scientific world ; “a bitter 
reflection,” he remarks. 

Cajal had consented to be Minister of Education 
under a prospective term of one of the Liberal 
Governments. Partly at his own latter request 
that did not come to pass. But the volume is full 
of reflections upon education in general and the 
public organization of education in Spain in par- 
ticular. It is rich in reminiscence illustrating the 
system as it existed ; he watched it in school, 
college and university. He lived through a 
period which, largely by his own example and 
exertion, was in some respects one of great transition. 
For those historians to whom the phases of history 
of most interest are the phases of transition, 
Cajal’s volume provides a valuable original source. 
As a young student he heard vitalistic doctrines 
taxight diro<jt from Bordeu and the Montpellier 
School of the eighteenth century. Some ten years 
later he was facing cholera with pure cultures of the 
‘bacillus’ and an oil-immorsiou lens ; and he lived 
to find himself in a palatial laboratory abreast of 
the latest in the world in respect of the particular 
study he had made his own. 

Bits of the “Recollections” were rendered into 
English some years ago by the accomplished 
medical historian Fielding Garrison, now passed 
away. He recognized a vein of poetry in some of 
Cajal’s writings, It is present in this book, and 
with it a vein of melancholy — without that 
bitterness which stings in some of the aphorisms 
of the “Charlas de Caf6” — also in part at least 
taranslated by Garrison. An instance of the 
melancholy — and the poetical — ^is a passage in the 
last chapter of these “Recollections”. Its subject 
is the scientific master whom old age is gripping- 
in fact himself at the time of his writing it. Un- 
consciously it challenges, by oontrast, Browning’s 
picture of Lina(?re in “A Grammarian’s Funeral”. 
It says, too, what Mr. Aldous Huxley, in the 
memorial lecture on his gnmdfather, said of |he 
fate of BoicKitifio writijCg— but says it udtb a wist- 
fulness of n^ret. “It is oertain and f^wen desirabb 
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ih&t in the course of time my insignificant per- 
sonality will be forgotten ; with it will doubtless 
peiiah many of my ideas. In spite of all the 
blandishments of self-love, the facts associated at 
first with the name of a particular man end by 
being anon5unous, lost for ever in the ocean of 
Universal Science, The monograph impregnated 
with individual human quality ]>ecomes incor- 
porated, stripped of sentiments, in the abstract 
doctrine of the general treatise. To the hot 
sim of actuality will succeed the cold beams 


of the history of learning/’ We may express 
this in short by saying that, as Aristotle thought 
of the soul, a scientific writing has no personal 
immortality. Yet this book will, we fancy, long 
have its place on the library’s ‘international 
shell*’. 

Prof. Horne Craigie is to be congratulated on 
his work. The volume is well produced. There 
are a few misprints, for example, on pp. SOS, 327 
and 531. The book meets a distinct need, 

G. S. S. 


Primitive Art and Artists 


The Savage Hits Back : 

or The White Man through Native Eyes. By 
Prof. Julias E. Lips. Translated from the Gorman 
by Vincent Benson. Pp. xxxi -f 254. (LontJon : 
Lovat Dickson, Ltd., 1937.) 21^. not. 

A fter this book had been written and was 
passing through the press, Prof. Julius E. 
Lips, formerly director of the Rautonstrauch-Jocst 
Museum of Cologne, was moved to tell his readers 
in a foreword circumstances of its production. 
Although not a Jew, his ohampionshif) of freedom 
of thought and research brought him into conflict 
with the authorities and cost him his appointment. 
When deprived of all opportunity to continue his 
work and summoned to deliver up the material, 
which he had collected laboriously for the })urpo.se 
of investigating this particular manifestation of 
primitive art, on the ground that it was subversive 
of the Nazi doctrine of Aryan supremacy — 
certainly does not flatter the white man — he left 
his country to take refuge in Paris and later in 
America. 

This prelude may seem irrelevant to the purpose 
of a study of a form of art ; but it is a story 
which is fittingly told here. It literally shocks us 
into an appreciation of the fact that such master- 
pieces of expression and critical characterization 
as are shown could be produced only in an atmo- 
sphere of emotional and intellectual freedom 
removed ioto cedo from the suspicions and re- 
pressions of a totalitarian regime. The advantage 
lies entirely with the savage. 

Prof. Lips had brought together, classified, and 
analysed a large number of examples of primitive 
art in which the artist embodied liis impressions 
of the white men with whom he has come into 
contact, and also of some, though indeed not 
many, of the white women, as well as his con- 
ception of his distant rulers in Europev Of these 
a selecticm is figured and discussed in this volume. 
Moist of them, though not all, are sculptures in 


wood, ivory and other material. They are drawn 
from a wide field — -Africa, Australia, Melanesia 
and New Guinea, the Eskimo and the Indian of 
the North-West (voast and South America. In 
time they range from the sixtfxmth century bronze 
and ivory figures of Benin art. down to the present 
age of the motor-car. Some of the best belong to 
the nineteenth century, (xeneraliy, the art of the 
higher cultures, such as India, Japan and China, 
has been omitted from conHideration, although 
some work of the Chinese has been included for 
purposes of comparison — a severe test, from 
which the primitive emerges not without credit. 

When they are oonsidercKl without reference to 
the author’s purpose, these examples of primitive 
art are seen to attain a high standard. So far as 
technique and execution are concerned, they servo 
to illustrate the author’s brief but excellent dis- 
sertation on the principles and conditions of 
primitive art. This dissertation, however, is more 
or less by way of necessary introduction to the 
main theme, Of the abilities of the primitive 
artist in his representation of that strange and in 
many ways myst/erious being, the white man, the 
most striking characteristic brought out in the 
examples shown here is that only rarely, if at afi, 
has there been any failure to catch and express 
the national particularities of the model. English- 
man, Frenchman, German, Russian, whatever he 
may be, it is impossible to mistake what the artist 
intended to represent — and the likeness is more than 
superficial, it is a portrayal of the spirit. Here, ae 
always, African art excels, perhaps most because 
of its deep-seated humour and its genius for 
exaggerated characterization, amounting at times 
to caricature. In contrast, Prof. Lijis maintains 
that before Gauguin no European artot, with one 
exception, hod succeeded in representing the 
primitive ; while in travel books brfore the photo- 
graph, representations of natives were no more 
than Europeans sometimes, but not always, 
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decked out in the appropriate native costume and 
ornament. This sweeping statement ia something 
of an exaggeration ; but it has much to atipport it. 
In these examples of African art, however, there 
can be no question ; and English officer, French 
officer, native soldiery, missionary, trader, and 
even the English female tourist are touched off to 
the life. Africa, however, has no monopoly. 
Russian figures from the North-West Coast are 
no less successful, and the masks of massacred 
sailors or traders from New Ireland are distress- 
ingly true to fa(!t. 

Prof. Lips, in discussing the principles which 
govern the approach to the study of primitive art, 
emphasizes the fact that such an art can exist 
only as a manifestation of, and in relation to, a 
specific culture. Incidentally, in characterizing a 
certain school of modem sculpture as purely 
African, he provides both a condemnation and a 
refutation of aesthetic theories which ignore the 
anthrop<jlogical point of view. When, however, 
he goes on to deplore the inevitable disappearance 
of primitive art, as do other writers on African 


art for example, he is guilty, may it be said with 
all due respect, of a certain confusion of thought. 
His material must surely demonstrate this. The 
primitive cultures which produced it had already 
undergone modification by European contacts. 
The art, in consequence, had suffered some change, 
but it bad neither deteriorated nor perished. 
Provided that it can be ensured that change in 
culture is organic, as for example is the aim of 
‘indirect rule’, and not disruptive, but follows 
lines of development inherent in native custom 
and institutions, there is no reason why the 
capacity for artistic expression should not develop 
likewise, provided it is not disturbed and crippled 
by the introduction oL alien European ideas, 
principles and technique. This, at least, would seem 
to be the lesson of the experimental introduction 
of native craftsmen as teachers at Achimota. 

Finally, it may be said that this is a book 
which no student of social anthropology can afford 
to neglect. Apart from the lights it throws on 
primitive art and artists, it is an illuminating study 
of the ways of thought of the primitive mind. 


The Distribution of Animals 


(i) Ecological Animal Geography 
An authorized, rewritten edition based on “Tior- 
geographie auf tekologist^her (irundlage” by Prof. 
Richard Hesse. Prepared by W. C. Alice and Karl 
P. Schmidt. Pp. xiv-f597. (New York: John 
Wiley and Sons, Inc, ; London ; Chapman and 
Hall. Ltd., net. 

(a) Animal Communities in Temperate America : 
as illustrated in the Chicago Region — a Study in 
Animal Ecology. By Victor E. Shelford. (Geo- 
grapliic Society of Chicago, Bulletin No, 5.) 
Second edition. Pp. xiii 4 368. (Chicago : Univer- 
sity of Chicago Press ; Ixuidon : Cambridge 
University Press, 1937.) I3s. 6d, net. 

D uring the present century, the study of the 
distribution of animals has entered upon a 
new t>hase, marked by a more intense examination 
of the relationship between animals and their 
environment, and a desire to bring to the under- 
standing of distribution a physiological point of 
view applied to communities as well os to indi- 
vidual species and systematic groups. As regards 
laiKl animals the older works, of Murray, Wallace, 
Heilprin, Troussart, Beddard, Lydekker, Sclater 
and others, \^^6re based largely upon the knowledge 
of mammals and birds, and these warm-blooded 
animals were less obviously subject to several 
climatic factors which regulate the distribution of 
less specialized animals ; whereas, as regards 


marine organisms, from the time of Edward 
Forbes, the tendency had been to accumulate data 
of distribution with reference to ‘zones’ or other 
generalized areas. 

The development of ecology has given a new 
complexion to the understanding of distribution, 
and although in this respect the zoologist has lagged 
behind the botanist, the works noticed here have 
consolidated the position and placed the zoologist 
in line for further iwlvances. 

(1) Prof. Richard Hesse’s “Tiergeographie” set 
a new standard, with its appeal to modem methods 
and its weighty accumulation of examples widely 
drawn from zoological research jiapers. There has 
been no English work quite like it, although the 
posthumous volume of Dr. Marion I. Newbigin, 
“Plant and Animal Geography” (1936), discussed 
ably and in a rather less minute way some of its 
main topics. Since the publication of the “Tier- 
geographie” in 1924, however, much has been 
done, and the translators and joint-authors, 
realizing that a transcript would no longer meet 
the needs, have with ftof. Hesse’s oonourrenoe 
placed their own stamp very thoroughly upon the 
work. They have used their own experience and 
reading to revise and add, have deleted material 
with which they did not agree — for example^ 
Lamarckian interpretations stuck in thmr gorge 
and were rejected— -and they have increased the 
emphasis upon the influence of marked climatic 
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vaxia*tioiiei duriog the world’s history and upon the 
stability of the present ocean basins. The chapter 
on the infiuenoe of man upon animals has been 
rewritten, mainly from an American point of view, 
and the text has been made more readable by the 
weeding out of Hesse’s plethora of scientific names 
and the simplification of the scientific references. 
The result is a first-rate work, containing much 
widely gathered information, and suggesting many 
problems for the ecologist. 

Since the original book was not reviewed in 
Nature, its scope may be indicated. The greater 
part, in three sections comprising nineteen chapters, 
discusses the actual distribution of animals, in 
the sea (138 pp.), in inland waters (89 pp.), and on 
the land (180 pp.). In each case the discussion 
leads off with an accoimt of the environmental 
factors and of their relation to animal life, and 
this is followed by more detailed accounts of the 
various communities and their structural and 
physiological relations to the natural conditions 
in which they live. Preceding these descriptive 
sections is a valuable introductory section of nine 
chapters (149 pp.) setting out the general problems 
and relations of ecological animal geography. 

The difficulty about biological generalizations is 
that exceptions so often threaten to break the rule ; 
in other words, the factors are so complicated that 
clear cases seldom occur. Here the familiar zoo- 
geographical regions of the earth’s surface are 
condemmed as abstractions, because transition 
areas transgress their siipposed objective boun- 
daries ; but the positive conclusion is tlio more 
helpful, namely, that ^‘the faunal regions are 
divisions of the earth’s surface in which the 
animal life bears a somewhat uniform aspect, and 
differs from that of the neighbouring regions in 
consequence of independent evolution during 
longer or shorter periods of isolation”. When the 
authors, in support of Bergmann’s rule that when 
the same species inhabits different climates the 
individuals tend to attain the greatest size in the 
coolest regions, cite (amongst others) the case of 
the red-deer as increasing in size towards the north- 
east of Europe and decreasing towards the south- 
west, they seem to lean upon a weak reed, for the 
Norwegian specimens are loss than the Swedish, 
and b(^ are inferior to the deer of Germany and 
the Carpathians ; perhaps the factor of food upsets 
the rule. Also, how are we to account for the fact 
that the distinotive forms of the sea-girt St. KUda 
(oooanio oMmate), whether they be field-mice or 
house-mioe or wrens, are larger than their fellows 
on the Soottiah mainland ! It is an interesting 
thesis, supported by many examples and accounted 
for in vai^Us ways, that the extent of a i^on is 
reflected directly in the nnmbem of its species and 
even in thsfr slse* 


In regard to the major facts of historioal geo- 
graphy, the authors dismiss Wegener’s theory of 
continental drift in a sentence ; but since the 1928 
85 mipoBium which they follow, geologists have 
been weakening in their opposition, and the 
remarkable parallels drawn by du Toit between 
the geological formations of South AmeAca and 
South Africa suggest that zoologists should for the 
present keep an open mind. 

In the bibliographies the translators have in- 
cluded many important works published since 
1924, but admitting that rigid selection was 
necessary, reference might usefully have been 
made to C. B. Williams’s ‘‘Migration of Butterflies” 
(1930) in connexion with the movements of insects, 
to Taussig’s important ‘‘Okologischen Haustier- 
goographie” (1932), and in connexion with inland 
waters to Murray and Pullar’s six- volume “Bathy- 
metrical Survey of Scottish Fresh- water Lochs” 
(1910), and Hora’s accounts of the adaptations of 
animals in rapidly running streams. 

The book is well printed, is illustrated by 
instructive and modern text-figures (althougli there 
is a wretched ])hotograph of the gannets on the 
Bass Rock), and is very free from slips (“save” 
for have, p. 117, 1. 31 ; “Agric.” for Avic., p. 418 
ref. 10; and the misleading “Baltic starfish” 
given as the English name for the four-bearded 
rockling). 

Most of these points are matters of opinion, but 
there can be no two opinions about the value of 
the book itself. 

(2) Shelford’s “Animal Communities” has been 
for so many years an indispensable guide in the 
teaching of ecology in Great Britain that its merits 
do not require to be stressed. The second edition 
is an impression of the first, unchanged except for 
the correction of typographical and clerical errors, 
the modification of community nomenclature, and 
the addition of a short bibliographical appendix. 
But the advances of animal ecology since the 
original work appeared in 1912 make it odd to 
read the complaint that zoology has furnished 
geography only with data almost exclusively con* 
oeming the taxonomy and morphology of animals 
(p. 318) ; Hesse (not mentioned in the biblio- 
graphy) and his cloud of witnesses are the answer. 
In the first chapter (where “Thompson” (p. 6) 
should be Thomson), the section on “the economic 
importance of animals” contains no reference to 
domestication. 

However, the body of this pioneer work, a 
descriptive aooount of typical habitats and their 
communities, with occasional suggestions of the 
changes which both may undergo in parallel, 
retains its origmal value as an introduction to the 
modem method of field natural history. 

Jamxs RxroHix 
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Gjmmunal Life Among Termites 


The Soul of the White Ant 
By Engine N. Marais, With a Biographical Note 
by his Son and translated by Winifred de Kok, 
Pp. XV +184 +8 plates. (I-ondon : Methuen and 
Co., Ltd., 1937.) 78, 6d. net. 

T his book is of considerable interest ; it con- 
tains a number of original observations and 
there are some good plates and text figures. The 
original was written in Afrikaans and the trans- 
lation is by Winifred de Kok. 

The translator, in her preface, writes ; “His 
years of imceasing work on the veld led Eugene 
Marais to formulate his theory that the individual 
nest of the termites is similar in every respect to 
the organism of an animal, workers and soldiers 
resembling red and white blood corpuscles, the 
fungus gardens the digestive organs, the queen 
functioning as the brain, and the sexual flight 
being in every respect analogous to the escape of 
spermatozoa and ova, 

“About six years after those articles appeared 
(his original papers) Maurice Maeterlinck pub- 
lished his book “The Life of the White Ant“, in 
which he describes this organic unity of the term- 
itary and compares it with the human body. Tins 
theory aroused great interest at the time and was 
generally accepted as an original one formulated 
by Maeterlinck. “ 

Marais fiuther classes tbe workers os the mouth 
and teeth and the soldiers as the functional equiva- 
lent of the medulla oblongata ; the fungus gardens 
as the stomach and liver, and the termitary itself 
as not a heap of dead mrth, but as a separate 
animal at a certain stage of development — 
composite animal in exac^tly the same way that 
man is a separate composite animal, only without 
the power of locijmotion. By the operation of 
natural selection the final result will be a termitary 
which moves slowly over the veld ! We fear we 
have not suflaciont imagination to conjure up such 
a miracle. Such a theory would naturally appeal 
to the poetical mind of Maeterlinck ; but he 
should at least have given Marais the credit for it. 
It appears to us that the author in his endeavour 
to prove his theory over-reached himself, and 
probably thereby lost sight of a number of equally 
interesting facts and problems. We have seen it 
stated that if his facts are beyond question his 
theory is quite unanswerable. We do not agree 
with this statement ; but at. the same time we 
propose to show that in many instances what he 
says is inoorreot* 


The theory itself is only a poetical invention 
and gets one nowhere. C^e might equally well 
compare the termitary to the heavenly bodies, the 
queen being the sun, etc., and use similar arguments 
to try to prove it. The statement that the king 
and queen are ordinary four-winged neuropterovs 
insects is contrary to what is known on the subject. 
Termites are now considered to be descended from 
a common ancestor to that of cockroaches, and 
possess some characters similar to those insects. 
The queen is said by Marais to have the power 
of producing three different forms of insects : the 
queen, the worker, the soldier. As a matter of 
fact she can produce, as shown by Wheeler, 
sixteen different kinds of individuals, as follows : 
first-form males and females (true kings and 
queens) ; second-form males and females ; third- 
form males and females ; large male and female 
workers ; small male and female workers ; large 
male and female soldiers ; medium-sized male and 
female soldiers ; small male and female soldiers. 
It is probable that not all these occur at once 
in one colony, but five or six are often to be met 
with in a single colony. 

It is stated that all direct activity ceases in the 
termitary immediately the queen is destroyed, and 
there is an end to the community as such. 

This may be the case in a small new termitary, 
but certai^y not in a large old one. The second - 
and third-form adults are complemental or sub- 
stitutional kings and queens, and can be used if, 
or when, the true queem (or king) dies. The 
second form have wing pads or incipient wings 
and perfectly formed reproductive organs, though 
smaller than in the first form, and the third form 
are entirely wingless, but possess mature reproduc- 
tive organs which ore smaller than in the second 
form. 

The author says of the true kings and queens 
that one moment the insect is flying, a moment 
later the wings are detached, yet one finds no 
evidence of a lesion. Wheeler points out that the 
wings of the first-form adults break off* at pre- 
formed basal sutures, and old individuals of this 
caste can always be recognized by the truncated 
wing-stubs. Marais also mentions wing-buds being 
sometimes present, but attributes this to atavism. 
Many other instances might be brought forward, 
but the space at our disposal will not permit, tt 
must be remembered that the habits of different 
species of termites (as with ants) differ^ and the 
author was only observing one species. 

Hobaov 
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Amenities of the CountiTside 


(i) England under Trust : 

the Principal Properties held by the National 
Trust in England and Wales. Described and 
illustrated by J. Dixon-Soott. Pp. xx 4* 339 -f 62 
plates. (London : Alexander Maclehose and Co., 
1937.) 7«. M. net. 

(3) Britain and the Beast 

By J. M, Kojrnos, H. J. Massiugham, Sheila Kaye* 
Smith, E. M. Forster, W. A. Eden, C. E. M. Joad, 
John Moore, Clough Willjams-Ellis, Geoffrey M. 
Boumphrey, R. G. Stapledon, A. G. Street, 
Patrick Abercrombie, Thomas Sharp, G. C. Hines, 
Howard Marshall, Lord Border of Ashford, G. M. 
Trevelyan, John Gloag, Sir William Beach Thomas, 
S. P. B. Mais, R. M. Lockley, Kenneth Spence, 
Edmund Vale, George Scott-Moncrieff, Lord 
Howard of Penrith, Aileon Tatton Brown. Pp. 
XX 4 332 4 41 plates. (London : J. M. Dent and 
Sons, Ltd., 1937.) 10a. 6d. net. 

'"T^HE almost simultaneous publication of these 
^ two books marks an important stage in the 
increasing consciousness of Englishmen that they 
have in their countryside and their older buildings 
a historic heritage of incalculable value which is 
in danger of destruction and ought to be made 
secure for the enjoyment and education of their 
descendants. One of them is a pictorial and 
descriptive account of the principal proj)erties 
held by the National Trust and is thus primarily 
a record of achievement : the other contains the 
views of twenty-six eminent persons on various 
aspects of the problem, some being content to 
describe, and generally to deplore, the present 
situation, while others put forward suggestions 
more or less comprehensive and more or less 
practical, which they would like to see adopted 
in a future policy. 

(1) “England under Trust “ contains accounts of 
more than fifty properties now held by the National 
Trust. They range geographically from Cornwall 
to the Roman W^ in NorthumbOTland, and from 
Kent to the Lake District : in area they may be 
as small as Coleridge’s Cottage at Nether Stowey, 
ot as extensive as the seven thousand acres of the 
Holnicote Estate in Somerset. They include pro- 
perties of eveory description— ranges of cliffs in 
Oomwall, an andent hostelry in Southwark, great 
stretches of moorland and iell in the Lake District, 
historic houses like Bodiam, Tattersall, or Monta- 
ottfce, a complete village in Buckinghamshire, and 
six Wndred acres of Cambridgeshire Fens. 

A most feature of the record is 

that the Trust seems to he accumulating properties 


at a rate which is rapidly increasing : the number 
of acquisitions here illustrated which have come 
into its hands since 1930 is surprisingly large. It 
is also interesting to note that while Cornwall and 
the south-west generally seem to vie with the 
Lake District as the areas in which the Trust has 
been most successful in its aims, Norfolk, York- 
shire, and the north-east as a whole seem to be 
still almost untouched by its activities. Another 
fact which emerges is that the Trust now holds a 
considerable number of the few remaining ancient 
village clergy-houses ; of these, the Alfriston 
parsonage is probably the best known, but the 
church houses of Widdecombe, Muchelney, and 
West Wycombe are all delightful buildings. 

The most valuable feature of the book lies in 
the magnificent series of photographs by Mr. J. 
Dixon-Scott : every property described is illus- 
trated by at least one of those, and both in com- 
position and reproduction they could scarcely be 
bettered. It is a pity that the descriptive notes 
are not up to the standard of the illustrations : 
they are pleasantly written on the whole, but 
elementary grammatical errors can be found by 
the curious on pp. 81, 113, 147, 189, 197, 227, and 
228 ; and it is somewhat disconcerting to find 
elementary historical errors also in a book the 
scholarship of wliich Prof. G. M. Trevelyan has 
specially commended in his Ibreword. The An- 
tonino Wall, for example, was not built by Agricola 
(p. 24) : nor did Boudicca sack Lincoln and York 
(p. 187), though she did sack London, which 
according to Mr. Dixon-Scott escaped her : nor 
did the Black Prince live in the fifteenth century 
(p. 208). In the account of Tintagel there is no 
mention of Mr. Radford’s recent and very im- 
portant excavations, which have illuminat^ its 
history far better than the shadowy Arthiirian 
connexions, here detailed without a suggestion 
of doubt on their historicity. One would have 
hoped that a book issued under the auspices of 
what is after all the National Trust for Places of 
Historic Interest would have paid more regard to 
the claims of historic accuracy. 

(2) “Britain and the Beast” is a thoroughly 
depressing book, partly because it directs attention 
to depressing facts with which most people are 
familiar (although apparently not familiar enough) 
and partly because its twenty-six eminent authors, 
in spite of ten introductory pats-on-the-back from 
ten even more eminent persons, have nothing 
approaching a common policy for improving 
matters. Indeed the editor, Mr. Clough Williams- 
Ellis, has probably been wise to let each member 
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of his ourioiw team have hU own say in his own 
way, permitting no argument with his neighbours, 
for if anything like a symposium, in the proper 
sense of that abused word, had been attempted, 
it would probably have developed fairly quickly 
into a ‘rough house*. Thus 0. E. M. Joad’s opening 
assumption that the primary purpose of the 
countryside is to provide space for townsmen to 
play in, is mot by A. G. Street, who asserts with 
some asperity that it is meant for countrymen to 
work in. H. J. Massingham, in a survey of English 
agrarian history which is little better than a 
caricature, believes that the big landowners have 
ruined the rural scene ; W. A. Eden, on the other 
hand, thinks that they are responsible for most of 
its loveliness. G. M. Boumphroy urges that a rigid 
line should Ijo drawn between town and country, 
while Aileen Tatton Brown apparently contem- 
plates an England whiiih by 1987 has become one 
vast garden city. 

Most of the writers seem to want the establish- 
ment of national parks, but they are far from 
agreed either on their location or their purpose. 
The individual contributions are of very varying 
length and, one may add, of very varying merit : 
some of the authors have really nothing to say, 


some have a great deal too much, and some again 
are so choleric that it is difficult to make out 
whether they have any coherent ideas at all. 
Among those which fall into none of these classes 
may be mentioned W. A. Eden*s sensible and 
constructive account of the landowner *s contribu- 
tion : Sheila Kaye-Smith’s interesting revelations 
on the economics of speculative building ; the 
editor’s scheme for scheduling historic houses and 
their owners ; P. Abercrombie’s practical analysis 
of the deficiencies of present town and country 
planning legislation ; K, Spence’s straightforward 
ideas on the Lake District ; and Lord Howard of 
Penrith’s excellent account of the amenity laws 
in Switzerland, Germany and Sweden ; while Sir 
W. Beach Thomas’s translation of ‘‘Littera 
scripta manet” (it is very hard to get rid of printed 
offal) deserves a cheer all to itself. 

It is a great pity that the obviously excellent 
photographs have been ruined by running them 
right over the edge of the page, leaving no margin 
— a modem practice which has little to commend it 
— and by printing them on much less satisfactory 
paper than is used in “England under Trust”. 
Altogether a depressing book ; but that, after all, 
is presumably what its authors intended it to be. 


The Growth of Modern Chemistry 


A Hundred Years of Chemistry 

By Prof. Alexahder Findlay. (The Himdrod Years 
Series.) Pp, 3f>2. (London : Gerald Duckworth 
and Co., Ltd., 1937.) 155. net. 

T O write an account of the development of 
chemistry during the last hundred years is a 
task which might well daunt oven the boldest 
spirit ; for chemistry is a major science advancing 
rapidly on an ever-widening front, and the period 
in question begins not long after chemistry hod 
become an exa(^t science capable of mathematical 
interpretation. The infusion into the body of 
science of a new spirits — an ac^hievement which, 
in Liebig’s words, constituted the immortal glory 
of Lavoisier — ^led rapidly to the formulation of that 
comprehensive Atomic Theory the ramifications 
of which form the nervotis system of the wonder- 
ful body of physical science as we know it to-day. 

Prof. Findlay’s task has been to take up the 
story of chemistiy soon after the birth of Dalton's 
theory, and to trace these ramifications in a oondse 
and intelligible manner. Such a task calls for 
many quaUfioations. Among them may be men- 
tion^ the sixth sense of the historian, the power 


of critical discrimination and selection, the gift of 
terse expression, unending patience, a courage 
which never fails, and a determination to achieve 
the highest possible degree of accuracy. A perusal 
of Prof. Findlay’s book will convince the most 
fastidious reader that the author has all these 
requisites. 

Covering with swift strokes of his brush the 
limited canvas represented by some three hundred 
pages, our ‘ohymicall Artist’ has produced a 
harmonious panorama of this century of chemistry, 
peopled by a rich array of pioneers of the science, 
As the picture grows beneath our gaze, we see 
how the molecular theory of Avogadro arose os 
on inevitable outcome of the atomic theory of 
Dalton ; how the molecular theory called with 
an increasing insistence for the devdopment of 
a conception of the linking of atoms into a mole- 
cular structure ; and how, in turn, a body of seem- 
ingly irreconcilable facts led to the expansion of 
the two-dimensional organic molecular structure 
into a three-dimensional configuration, and thus 
to the birth of that vast sub-science of stereo- 
chemistry, wlu<^ now embraces all substances. 
We see, further, how these successive advances 
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in theory were followed by an increaiung command 
of practical technique, leading to the gradual 
elucidation of the constitution of natural products, 
to the synthesis of an enormous range of natural 
and artificial organic substances, and to the 
foundation of manifold industries based upon the 
new chemical knowledge. 

Other strokes of this facile brush reveal how 
the determination of atomic weights led to the 
law of periodicity ; how this law * ‘first enabled us 
to perceive undiscovered elements at a distance 
which formerly was inaccessible to chemical 
vision” ; how the discovery of co-ordinate families 
of elements indicated an identicial origin ; and 
how, as we reach the edge of the canvas, there 
developed from this and other sequences the idea 
of the electronic constitution of matter. 

Our artist depicts also tjie spectacular develop- 
ments of physical chemistry, bringing out such 
lilgh -lights as the kinetic theory of gases, the 
correlation of physical properties and chemical 
constitution, the law of mass action, catalysis, 
the phase rule, the theory of solutions, the ioni<? 
theory . . . and, in another field of vision, the 
recognition and study of radioactivity, and the 
development of the modem theory of atomic 
constitution. Truly, “the records grow unceasingly, 
and each new grain of truth is packed, like radium, 
with whole worlds of light,*’ 

The value of this bird’s-eye view of the growth of 
modem chemistry is enhanced by the copious and 
accurate documentation, in the form of unobtrusive 
footnotes. Some of these original sources have 
evidently been tracked down by Prof. Findlay at a 
considerable cost in time and labour, as they are not 
to be found in the ordinary books of reference. The 
specialist will appreciate this feature of the book as 
fully as the reader with a less detailed knowledge of 
chemistry will enjoy the easy flow of a narrative 
wliich is of necessity somewhat condensed. 

As we should expect, Prof. Findlay does not 
neglect the human aspe(^t of his subject, although 
even here, where he might have been excusably 
discursive, he tempers his enthusiasm with a wise 
restraint. He says enough to show the reader 
how often on© investigator seems to rise upon the 
shoulders of another, and how narrow is the 
margin which sometimes divides success from 
failure in chemical research work. It may also 
be deduced that some of the figures in this historical 
gallery were bom under a lucky star. Thus, 
Pasteur’s first great discovery — which laid the 
foundations of stereochemistry— was dependent 
upon the fortunate choice of a specific salt, and 
its orystaUisiation below a temperature of 27® C. 
But chance and some auspicious star have 
accounted fpr much in iiie history of science, as 
in Ihe social and political history of nations. 


Begrettably, many of these fortuitous circum- 
stances have passed unrecorded. It is unlikely, 
for example, that anybody except the present 
reviewer knows that the first optical resolution 
of a substance containing no asymmetric atom in 
its molecule, to which Prof. Findlay refers (p. 78), 
was due, in the last analysis, to the dilatory halrits 
of a certain laboratory boy, whose inaction at a 
critical moment has until now remained unwept, 
unhonoured and unsung in the records of chem- 
istry. And certainly nobody else knows what Sir 
William Pope exclaimed — ^whon the resolution had 
at last been effected — at the first sight of the 
change in the polarimeter field : suffice it to say 
here that he did not repeat the English equivalent 
of Biot’s historic utterance at the first sight of 
the optical rotation produced by sodium ammonium 
laevo-tartrafce : ‘ ‘Mon cher enfan t, j ’ai tant aim 6 les 
sciences dans ma vie quo cela me fait battre lo 
coBur !” 

The reflective reader may well put down 
this book with the query, Quo vadis ? '“The 
ultimate components of matter,” says Prof. 
Findlay (p. 261), “now apjwar to bo two in number, 
the positively charged proton and the unit of 
negative electricity, the electron”. . . . Proton 
and electron — positive and negative — sulphur and 
mercury — Sol and Luna — masculine and feminine 
— ^Yang and Yin — Osiris and Isis — sun-god and 
moon-goddess : what a curious appeal this doctrine 
of the Two Contraries has made to the human 
intelligence throiighout the ages ! The wheel turns 
full circle, and the father-god and mother-goddess 
of the ancient civilizations reappear in the latest 
conception of the atom. So, too, the tail -eating 
snake of ancient Egypt reappeared some two 
thousand years later in the “Chrysopoeia” of 
Cleopatra, and came once again in these latter 
days to whirl mockingly before the eyes of August 
Kekul 6 , whose fleeting vision of this ancient 
symbol of eternity gave birth in 1866 to the 
conception of the l)enzeno ring — “the crowning 
achievement of the doctrine of the linking of 
carbon atoms”. 

Of chemical theory we may exclaim : “Plus 9 a 
change, plus o’est la mfime chose I” It is true 
that we have elaborated the alchemists* doctrine 
of the unity of matter and their sulphur-mercury 
theory of the constitution of metals ; and that the 
modem imagination has bodied forth the proton, 
the electron, the positron, and the neutron (this 
last being the latest expression of the alchemical 
Rebis) : but when we try to formulate the ulti- 
mate realities of matter we find them as elusiye 
as that ignis-fcUutM of alchemy, the Philosopher’s 
Stone — the faith of Monday, Wednesday and 
Friday is the heresy of Tue^ay, Thursday mi 
Saturday. Is the path of scientific inquiry into the 
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fundamental nature of things fated to lead beyond 
the limits of human understanding into a four* 
dimensional world as unintelligible as the wild 
mysticisms of alchemy ? Or will the Ouroboros 
Serpent, at the psychological moment, bring 
ftirther enlightenment, in another vision, to some 
future seer of the sub-atomic world ? 

In these days, when an over-increasing special- 
ization threatens to produce a generation of 


chemists running in blinkers, it is hard to find an 
all-round master of the science who is able to see 
it steadily and see it whole, and to depict it in its 
full coherence and beauty. Prof. Findlay is such 
a master, and all who have the interests of 
chemistry at heart will be grateful to him for 
producing this admirable account of the growth 
and present state of the science. 

John Bead. 


Atomic Spectra and Atomic Structure 


(x) Atomic Spectra and the Vector Model 
By A. C. Candler. VoL 1 : Series Spectra. Pp. 
viii + 237 4- 4 plates. ISs. not. Vol. 2 : Complex 
Spectra. Pp. vi+ 279 + 4 plates. 15s.net. (Cam- 
bridge : At the University Press, 1937.) 

(a) Atomic Spectra and Atomic Structure 

By Prof. Gerhard Herzberg. Translated with the 
co-operation of the Author by Prof. J. W. T. 
Spinks. (Prentice-Hall Physios Series.) Pp. 
XV + 257. (Now York: Prentice-Hall, Inc.; 
London, (Glasgow and Bombay : Blackie and Son, 
Ltd., 1937.) 4.25 dollars; 18,^. fid. not. 

(1) R- CANDLER’S two volumes upon 
-tVl atomic spectra will appeal to the 
speotrosoopist rather than to the general reader. 
As the title implies, the whole work is developed 
on the vector model of the atom. There is a good 
deal to bo said for a book of this nature, for the 
fact remains that most practical spoctroscopists 
use the vector model in analysis and only turn to 
the wave mechanics solutions when vectors break 
down. There is, however, frequent reference to 
the findiixgs of quantum mechanics, and an intro- 
ductory chapter on this might well have been 
included. Throughout the book the liistorical 
method of approach is used, the result being an 
essentially empirical introduction to each branch 
of the subject. Both volumes contain much de- 
tailed material bearing on fundamental principles. 

The first volume deals with series spectra and 
has a general introduction which is clearly written. 
A good deal of apace is justifiably devoted to a 
very full description of the Zeeman effect, and 
this is followed by an excellent chapter upon 
atomic magnetic! properties. The description of 
the Stark effect is rather more detailed than the 
aocoimts usually met with in a book of this nature, 
but this is all to the good. The chapter on the 
Periodic Table of the elements includes a good deal 
on valency and is of interest to the chemist as 
well as to the physicist. Extensive tables of 
g factors, intensities and Rydberg term values are 


included, with the view, apparently, of assisting 
the experimenter. 

In the second volume, dealing with complex 
spectra, there is detailed consideration of indi- 
vidual spectra, a very wide range being covered in 
order to illustrate the spectral types found in the 
different columns of the Periodic Table. It is 
obvious that the author has consulted a largo 
number of treatises and has thoroughly digested a 
great niunber of research publications, the re- 
sulting summary being certainly effective. An 
unusual chapter of interest is that dealing with the 
line absorption spectra of solids. A good chapter 
on intensities in lino spectra has been included, 
but the intensities in hyperfine structures seem 
to have been neglected. Throughout this volume, 
as in the first*, the value of the Zeeman effect is 
correctly stressed, each point of theoretical interest 
being supported with a wealth of experimental 
detail. 

The chapter on hyperfine stnicture is not so 
satisfactory as the rest of the book, containing 
some omissions and errors. It is stated, for 
example, that no absolute measurements of hyper- 
fine structure intensities have been made, but at 
least four papers on this subject have appeared 
since 1931. The nuclear spin given for iodine on 
p. 204 is the earlier incorrect value, and it is ques- 
tionable whether the author is justified in assuming 
that, in even isotopes, absence of hyperfine structure 
means zero spin. The hyperfine structure Zeeman 
effect is treated with the same clearness that 
characterizes the description of the ordinary Zee- 
man effect, and a useful summary is given of the 
applications of observed nudear spin ptoperties 
to the theory of nuclear structure, '^e inteEresting 
method of deriving information about the structure 
of spectral terms from the study of the d^lariza* 
tion of resonance radiation might have been 
included. 

The last two dkapters in the book deal with for** 
bidden tnmjtitions imd with fluorescent crystals, the 
latter bdng particulariy well done. I^ddmtally, 
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it is time spectrosoopists adopted uniformity in 
the description of forbidden transitioiis. Mr. 
Candler uses the term “quadripole radiation'* 
whilst Prof. Herzberg, in writing of the same thing, 
calls it “quadmpole radiation’*. Both notations 
are unfortunately in regular use. 

There are many beautiful plates and diagrams 
in the work, which is essentially descriptive, easy 
to read and free from difficult mathematics. It 
ends with valuable lists of papers on the spectra 
of each atom and on the hyperfine structures in 
the spectra. The latter compilation is, I believe, 
the first of its kind to appear in print and will be 
found useful by the research worker. Considering 
the amount of material in the book, the errors are 
few and far between. It is an excellent treatise 
for BpectroscHDpistB and for investigators wishing 
to imdertake spectroscopic work on line spectra. 

(2) The book by Prof. Herzberg is a translation 
of his recent work “Atom Spektren imd Atom- 
struktur” (Dresden, 1936). It is an introduction 
to atomic spectra and atomic theory, and is 
admirably suited to those physicists and chemists 
who wish to become acquainted with the elements 
of the subject. Beginning with the elementary 
Bohr theory of the hydrogen spectrum , the author 
goes on to show how the vector model breaks 
down as soon as the helium spectrum is considered, 
and proceeds to explain why the wave mechanics 
treatment is necessary. The introduction to the 
wave mechanics picture of the atom is particularly 
lucid and is deprived of the terrors usually associated 
with it in the mind of the student. Throughout 
the book the vector model and the quantum 
mechanical view are skilfully blended together 
into a unified description of atomic processes. A 
useful point is that certain more difficult para- 
graphs giving rather detailed wave mechanical 
explanations are printed in small type and can, 


if so desired, be avoided by the reader without 
destroying the continuity. 

The field covered by the book is very wide. The 
treatment of the Zeeman effect is particularly clear, 
a careful balance being maintained between vector 
theory and wave meohanics. The Stark effect is 
much more briefly dealt with. It is unfortunate 
that the important table on p. 127 exhibiting the 
application of the Pauli principle has such tiny 
lettering that the suffixes can only be read with 
difficulty. Perhaps too much of chapter iv is 
included under small type, since, surely, all should 
read the important details given on series limits, 
X)orturbations and jj coupling. The same chapter 
includes a brief but very clear and precise expoai* 
tion of auto-iomzation. Oonsidering the scope of 
the book, the chapter on hyperfine structure is 
reasonably complete, but again one meets the 
unjustifiable association of zero nuclear spin with 
absence of fine structure in even isotopes. This 
remains yet to be proved, and should bo qualified 
in a book of an introductory nature. 

The last chapter will be greatly appreciated, 
particularly by chemists. It deals first with atomic 
magnetism and then devotes a good deal of space 
to the applications of the known facts about 
atomic ionization potentials, a complete table of 
which is given. Amongst the subjects covered in 
this chapter are electron affinity, collisions of the 
second kind and the quantum theory of valency. 

The book is illustrated by excellent diagrams 
and by a number of very good plates. It is only 
on the rarest of occasions that evidences of the 
German original peep through the excellent trans- 
lation. This book deserves to become popular and 
to become widely read. Students in particular 
will find it a very valuable introduction which 
will bring them right up to the most recent 
developments. S. Tolaksky. 


Chemical Engineering : 

The Transactions of the Chemical Engineering 
Congress of the World Power Conference, 
London, June aa — June ay, 1936 
Vol. 1. Pp. IxxxT +625. Vol. 2. Pp. vi + 064. 
Vol. 8. Pp. Ti +797. Vol. 4. Pp. vi +751. Vol. 6 : 
Index. Pp. V +164. (London : Percy Lund, 
Humphriee and Oo., Ltd., 1937.) 6 vola., £12. 

ppiGHTY-THBEE pages at the beginning of 
vol. 1 contain a very complete record of 
what took {dace at the j9rat Chemical Engineering 
ConEsiwae of the World Power Oongreaa, and 
incici^ an aoeount of the varioas fimotiona aa well 
as a: Hat of the wemben of i^e Conference. 


Position and Prospects 

The remainder of this volume is devoted to 
an important subject to the chemical engineeTf 
namely, the materials available for the oonstroc- 
tion of chemical plant. Since iron and steel still 
constitute the principal materials used by the 
engineer, the first section is devoted to this subject 
and the reo^t developments in the manufacture 
of ferrous alloys and their properties. In the 
second section of this volume are papers on the 
non-fearoos meftals, refractory materials, stone* 
ware, rubber, plastics, and the use of fibrous 
matwials, all of which are used in the formation 
of apparatus employed in various branches of the 
chenfioal industry. 
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Twenty papers, all dealing with the important 
subject of separation in its various aspects, such 
as separation without change of phase or physical 
state, separation with obai:^e of phase or physical 
state, and separation involving physical reaction, 
form the first part of the second volume, whilst the 
later portion of the volume comprises throe papers 
relating to fine grading and the estimation of finely 
divided solids,* and eight pajiers on electrolysis and 
the production, application and development of 
electricity in the chemical industry. 

The contents of the third volume are divided 
into four sections, the first, of which consists of 
eleven papers on destructive distillation, more 
especially in its relation to the gas industry, as 
well as the blending of coals for this purpose and 
the correlation between the analysis of coal and 
its carbonization in semi-scale and industrial 
plants. Waste materials and the disposal of 
effluents form an important problem both to the 
industrialist and to the individual members of any 
community and are discussed in four papers in the 
first part of the next section, whilst three other 
papers in the second port are concerned with the 
production, treatment and properties of lubricating 
oils. 

High pressures and vacua are now being more 
and more extensively used in industry, so it is 
appropriate that seven papers on these subjects 
should be included in the third section of this 
volume, in wiiioh papers on the technology of high 
vacua, construction of welded pressure vessels, 
synthesis of organic compounds, and liquid and 
gaseous phase reactions under high pressure are 
presented. 

Since the addition or removal of heat is an 
important feature in many chemical operations, it 
is not surjirising that the last section of this 
volume is given over to this subject. In the nine 
papers presented, such aspects as thermal com- 
pression, condensation of vapours and mixtures of 
vapours and gases, and other important factors 
coimected with the application of heat in industrial 
problems as well as the mechanism by which the 
transference of heat is actually effected, have been 
considered. 

Vol. 4 also comprises four sections, the first of 
which is devoted to the education and training of 
a chemical engineer and contains seven papers. 
Considerable difference in opinion has been ex- 
pressed from time to time on the question of the 
education and duties of the chemical engineer, so 
that this section should prove one of the most 
valuable in the volume and one which should be 
helpful in future coxiferences, as it indicates the 
views of the leaders in this subject in those 
countries where classes exist for the training of 
industrialists of this type. 


To anyone engaged in the administration of an 
industrial concern such subjects as efficiency, 
planning and control of chemical works, preven- 
tion of accidents therein and the methods of 
analysii^ the cost of a process, which form the 
themes of seven papers in the second section of 
this volume, ora of interest and importance. 

Under the heading of trend of development are 
thirteen papers upon a variety of subjects which 
can be broadly classified into three groups, namely, 
treatment of water for both steam raising and 
industrial purposes ; the heavy chemical industry 
comprising sulphuric acid manufacture, phosphatio 
fertilizers and the production of calcium carbide ; 
and tliirdJy, papers relating to biological processes 
such as fermentation, fumigation and refrigeration, 
all of which are included in the general term of 
(jhemical industry. 

In the last section of this volume and the last 
session of the Congress are a group of eleven 
papers classified under the heading of general 
aspects, which can be conveniently subdivided 
into two subsections, namely, those papers relating 
to fundamental research and those to applied 
research. Applied research comprises the develop- 
ment of research laboratories by large industrial 
organizations, the applications of the results 
obtained either from fundamental or applied 
research to the design of chemical plant, and the 
investigation and study of the raw materials of a 
country and their utility to chemical industry. At 
the end of each section is a report showing the 
main features of each paper in that section which 
might form the basis for discussion, and this is 
followed by the discussion which took place on 
the papers contained in that section. 

Several factors have apparently influenced thf 
grouping of the papers, of which one of the most 
important was the time available for presentocion 
and discussion, which in many instances was too 
short for the importance of the subject tmd«r 
review. The different interpretations p^Iaoed upon 
the term chemical engineer having to some 
extent clarified during this Oongreso, should result 
in the papers submitted to subseoient oonferenees 
of this kind being even more germ^iw to the subject. 

Any review of this publicaion would be in- 
complete if no mention wer/ made of a fifth 
volume of one hundred an^j sixty-four pages 
which has been very oarefuUy pi'epared and e^ted, 
comprising both subject and ziak^ indexes* 

These books should prove a very addition 
to any library dealing with their subject, since 
they give world-wide views on the various aspects 
of a large and complex problem. 

One cannot ootnolnde without expressing appre- 
ciation of the maxmer in whidb these transactions 
have been printed and edited. 
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Corrosion 

Metallic Corrosion/ Passivity and Protection 

By Dr. Wick R. Evans. Pp. xxiii +720. (London : 
Edward Arnold and Co., 1937.) 45s. not. 

^ OHE importance of corrosion and protection of 
* metals and alloys against corrosion especially 
to engineers, chemists and metallurgists needs no 
emphasis to-day. Wherever and whenever the 
commoner metals are used, corrosion may make 
its appearance. A significant feature of the study 
of corrosion is the enormous amount of investiga- 
tion work that has been done during the past ten 
years. Dr. U. R. Evans has wisely taken the 
course of writing an up-to-date account of the 
subject as it stands at present in preference to 
revising his earlier book on “(Corrosion of Metals”, 
the last edition of which appeared in 1926. 

The research work of Dr. Evans on corrosion is 
very well known not only to engineers and manu- 
facturing chemists, to whom the new work is 
addressed, but also to the wider realms of science 
and technology of modern civilization. During 
the last ten busy years of corrosion-science, Dr. 
Evans has been the leader of a strong t^am of 
research workers at Cambridge, from which 
notable contributions to knowledge have emerged 
in a steady stream. For these reasons alone a new 
survey of the study of corrosion by Dr. Evans will 
be welcomed. Although fitting mention is made 
of Cambridge work, the author has not given 
undue prominence to it, but on the other hand 
has given a well-balanced account of his subject. 
The task of summarizing existing knowledge of 
corrosion is indeed an immense one, especially as 
the literature is so widely spread and so rapidly 
increasing in volume. No other author has at- 
tempted a work of these pretensions, and the new 
volume appears likely to occupy a unique position 
for many years to come. 

The arrangement of the subject-matter is on a 
scientific basis. The author's aim is to unfold the 
facts leading to an understanding of the causes of 
the various types of corrosion, without which 
understanding the attempt to apply remedies may, 
os the author points out, be dangerous. There are 
fifteen chapters each dealing with a special aspect 
of corrosion or passivity. The treatment is some- 
what unusual in that each chapter is divided into 
three sections, the first or A section of each being 
concerned with the scientific basis, the second or 
B section with practical problems, and the third 
or C section with quantitative treatment. This 
arrangement of the subjeot-matter should prove 
of vstoe to readers who for various reasons are 


of Metals 

more concerned with the practical aspects than 
the theoretical or with quantitative aspects rather 
than qualitative. 

Separation of the aspects of corrosion studies in 
this way has not prevented the author from 
directing attention to all points of view, achieved 
by presentation of very interesting subject-matter 
in a well-sustained manner. The reader must 
inevitably find himself penetrating the B sections 
even though he may have intended at first to 
peruse the A sections. This is truly a good feature 
and bears on the larger treatment of corrosion 
matter, since the subject is one which does not 
lend itself to empiricism. To escape the ravages 
of corrosion it is necessary to know not merely 
what is the cause but also in what mamier the pre- 
vailing conditions are of influence in one way or 
another. In matters of corrosion, scientific treat- 
ment has ploughed stubborn ground, and those 
(roncorned with any aspect of corrosion will be the 
better fitted to cope with their problems the closer 
their acquaintance with the basic principles. 

The importance of surface films on metals 
revealed by researches of the modern age of cor- 
rosion-study demands for them a prominent 
position in any treatise on corrosion, and the 
author appropriately devotes the opening chapters 
to this side of the subject. Here a useful r6sum4 
of pickling methods and results of research on 
pickling is well placed in view of the recent ad- 
vances m pickling treatment of iron and steel, for 
example, to leave a protective film of phosphate 
on the surface with benefit to the protective effect 
of paints. The next chapter deals with oxidation 
at raised temperatures, a subject of high impor- 
tance in many branches of industry. 

In the next five chapters, atmospheric corrosion, 
tarnishing, corrosion in stagnant liquids, corrosion 
in moving liquids, hydrogen evolution and in- 
fluence of constituents of the liquid are reviewed 
and discussed fully. In view of the multiplicity of 
factors involved and the interdependence of effects, 
it is not a matter of surprise that in these fields of 
corrosion-study different conceptions arise. In this 
connexion the author fittingly presents a con- 
sidered statement by Bengough and Wormwell 
summarizing their views on corrosion of metals in 
salt solutions, a field in which they have mad© 
extensive researches. 

The next two chapters deal with the influence 
of intrinsic features of metals md alloys upon 
corrosion. From tliis aspect of corrosion-study 
notable lines of advance have been followed to 
fruition, and perusal of this portion of the book 
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leaves the reader with an impression of the great 
scope for further advances as further basic know- 
ledge is gained. 

A chapter is devoted to the influence of stress 
and strain, and here a survey of corrosion fatigue 
research is given. Corrosion fatigue is one of the 
youngest branches of corrosion-study, and the 
results have been, to say the least, , Alarming to^ 
engineers. As in other fields, however, systematic 
experiments and scientific treatment are yielding 
information of practical value. 


The rest of the book is devoted to the influence 
of contacts and crevices, protection metallic 
coatings, protection by paints and enamels and 
corrosion testing, with an appendix on optical 
measurement of film thickness. 

The book is a rich mine of information on 
corrosion problems and will prove of value to all 
chemists, engineers and metallurgists. It seems 
doubtful whether the binding will endure the hard 
use that many of the copies will surely find. 

H.S. 


Developments in Air Navigation 


Air Navigation 

British Empire edition. By Lieut.-Oomdr. P. V. H. 
Weems, U.S.N. Edited by Arthur J. Hughes and 
P. F. Everitt. Pp. xiii -f 490. (London : McGraw- 
Hill Publishing Co., Ltd. ; New York : McGraw- 
Hill Book Co., Inc., 1937.) 30s. 

'"r'HIS book presents clearly and systematically 
* the theory and application of the present 
methods of air navigation, which form an integral 
part of the duties of the long-distance or ‘deep sea* 
aviator. In the course of preparing this edition, 
the author has been in touch with officials of the 
Admiralty, Air Ministry, Imperial Airways, Air 
Service Training aiid others. 

The rapidity with which the air pilot must 
determine liis jxisition — ^if it is to be of any value 
— hoe in recent years led to an overhaul of the 
abridged methods of the mariner, and, indeed, to 
the development of a school of air navigation. 
The fundamentals of dead reckoning and celestial 
navigation are common to all branches of the 
work, whether on land, on sea, or in the air ; it is 
largely to the introduction of improved and 
abridged tables combined with the use of specialized 
instruments that the present advance in speed and 
simplicity is due. In short, the more quickly the 
observer must obtain his position, the more de- 
pendent has he become on the technical and 
instrumental side of the work. In this ooimexion 
Commander Weems has had the co-operation of 
Mr. A. J. Hughes, through whose public spirit the 
preparation of this edition is largely due. 

The air pilot cannot stop on account of sudden 
fog or had weather, and is thus forced to have at 
all times a fairly accurate knowledge of his posi- 
tion. For this purpose he employs pilotage, dead 
reckoning, radio and celestial navigation. Over 
stretches of uniform country, as for the mariner 
in open sea, pilotage may not assist, and dead 


reckoning is handicapped by unknown variations 
in the direction and force of the wind, a factor of 
far greater importance for the aviator than for 
the mariner. Position lines from radio bearings 
are limited by the proximity of transmitting 
stations, and celestial navigation is, of course, 
dependent on visibility, though here the aviator 
has some advantage over the mariner in that he 
can usually rise above the clouds, while his bubble 
sextant is independent of the sea horizon. It is 
duo to tlie development of the bubble system of 
artificial horizon that the navigators of the air and 
sea are now able to observe with equal facility 
throughout the twenty-four hours to within 6' or, 
under favourable conditions, considerably less. 
Improvements in the bubble sextant are in pro- 
gress, and a type that will automatically register 
the mean of a series of six settings is under con- 
struction. To the list of observation reduction 
tables is to be added the forthcoming “Hughes 
Tables for Sea and Air Navigation”, whidi appear 
to be a decided improvement on anything of their 
kind yet published. For air navigation time may 
be further saved by the use of precomputed 
altitudes, of which a full description is given. 

Cfomprehensive descriptions, liberally illustrated,, 
of all relevant instruments in use both in Great 
Britain and in America are found in appropriate 
parts of the text. The early chaptm deal with 
charts, maps, projections, and their application to 
set requirements. The section on abrid^ methods 
of celestial navigation will be of paxlioular interest 
to all navigators ; it is perhaps as clear an intro- 
duction to Hus branch of the work as has hitherto 
been published. 

The necessary, but often curtailed, explanation 
of the Nuviieal Almamo is further assifl^ by a 
comparison with the new AweriiBicm 
AlfHanac. In the ktter is tabulated the 
hour angle of the principal heavmdy bodies/a^ 
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by this means the necessity for a knowledge of It is a matter of opinion whether all the examples 
right ascension* sidereal time, the iirst point of of the methods advocated are ideally chosen, and 
Aries, or the equation of time is automatically the present writer is not impressed with the nature 
eliminated, of the star chart in the folder. Nevertheless, the 

The section on meteorology has been contributed book can be recommended with confidence to 
by Dr. Sverre Petterssen, an international authority the aviator, navigator, or exploratory surveyor 
on the air mass theory. alike. G. C, F. 


Theory and Practice of the Calculus 


The Elements of Mathematical Analysis 
By J. H. MicheU and M. H. Belz. Vol. 1. Pp. 
xxiv 4* 516. Vol. 2. Pp. xii -h 617-1087. (London : 
Macmillan and Co., Ltd., 1937.) 428. net each vol. 

T he authors have set themselves the task of 
writing a treatise on the differential and 
integral calculus which should be at once practical 
and rigorous, while assuming only the minimum 
of previous mathematical knowledge. The 
emphasis, however, is on the practical side, the 
book being, to quote the dust-cover, “adapted to 
the particular needs of students of science and 
engineering’'. 

A fairly full account of the elementary theory 
of functions of one real variable is given, though 
not enough to cover the requirements of an 
honours degree in mathematics. Wliere an appeal 
must be made to an unproved theorem — for 
example, concerning differentiation of f{x, y{x) — 
the reader’s attention is directed to the fact ; and, 
where possible, the theorem is made to appear 
plausible by being proved or verified in some 
special case. A good feature is that in several 
places a strict mathematical treatment is followed 
by a paragraph entitled “Working Notions”, in 
which the student is shown how loose intuitive 
ideas suggest or recall the result. 

The presentation of the theory is, in the main, 
well suited to the class of students for which the 
treatise is intended. For example, in the main body 
of the work the idea of the non-terminating 
decimal is taken as fundamental (the Cantor 
theory of numbers being explained in a final 
chapter). This introduces very naturaUy the 
method of continued decimal subdivision to prove 
the fundamental theorems. One might wish, 
however, that this important method wore rather 
more fully explained. Continuous funotions are 
introduced at an early stage, and the limit of a 
fonorion is dealt with by means of the easily 
grasped idea of potential continuity. On the other 
haond, ’"general principle of convwgenoe” is 
derivid from a general discussion of limit^prooesses, 
wMch appeam to the reviewer to be too abstract 


and difficult. Taylor’s theorem is very well treated, 
losing that air of mystery which too often surrounds 
it. Integration is defined as the inverse of differen- 
tiation, the Kiemann integral being introduced, but 
discussed only for a continuous integrand. Curva- 
ture, length, area and volume are dealt with 
rigorously but comprehensibly. 

Mathematical rigour in language is ustially 
maintained, bub in one plac^e we have “finite” 
for “bounded”, while there seems to be a slight 
slip in the proof of the limit-sum integral formula. 
There are a few departures from standard tormino- 
logy, some of which, such as the distinction 
between “upper barrier” and “upper bound”, are 
good ; while others, for example, “upper con- 
tinuity” (for continuity on the right), seem likely 
to lead to confusion. 

The practical side of the book is good. There 
are many worked examjfies and a large collection 
of problems. Maxima and minima, interpolation, 
Newton’s method for solving an equation, and 
other applications of the derivative and of Taylor’s 
theorem are thorouglily dealt with. The trigono- 
metric, exponential and hyperbolic functions are 
discussed at length and used os examples of 
methods previously explained, while the oxpocyclic 
and epicene functions also are introduced. There 
is a long section on the standard forms of integrand 
(with recurrence formulae), and approximate 
methods of integration are not neglect^. Special 
emphasis is laid on the calculation of the uncer- 
tainty in approximations. There is a section on 
curves, and one on polynomial approximation by 
various methods. Finally, we have an introduction 
to differential equations, the second order equation 
with constant coefficients being completely dis- 
cussed. It is perhaps a pity, from the practical 
point of view, that the authors here keep strictly 
to the domain of the real variable. 

To sum up, the book may be recommended to 
all those who wish to know something of the 
mathematical discipline of function-theory, but 
whose main oonoem with mathematics is as a took 

A. J. Waiii). 
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Short Notices 


Anthropology and Ethnology 

A Tribal Survey of Mongalla Province 
By Members of the Province Staff and Church 
Missionary Society. Kdited by L. F. Naldor. (Pub- 
lished for the International Institute of African 
Languages and Cultures.) Pp. viii f 232. (London : 
Oxfonl University Press, 1937.) IGs. net. 

This collective work by (joveminont and mission 
otiicials in the most southerly part of the Anglo- 
Egyptian Sudan may bo regarded as a supplement 
to the studies of C. O. and B, Z. Seligman, Driberg 
and Evaas-Pritohard. It contains useful information, 
particularly about several tribtss for whom hitherto 
there bos been scarcely any published material 
available, and bears witness to the painstaking 
intei*6St of European residents of the area in the 
institutions of the native peoples among whom they 
work. A feature of note is that nearly all the data 
have been oollectwl in the vernacular. 

But in view of this it is to be regretted that, except 
for Mr. Mynors on the Moru and Mr. Ai’ber on the 
I.fatuka, scarcely any writer has supported his 
generalizations by quotation of native statements or 
distinguished what he actually observed from what 
he was told. In the absence of sucli empirical records, 
statements such as “the people’s ideas [on religion] 
are generally very vague and unco-ordinatod’* or 
*‘the basis of Bari society is the clan” or “the T^ango 
women are very liable to hysteria"* are of small 
value. Moreover, even in matters which ore com- 
paratively easy to observe, there are many gaps in 
the analysis which could )iave bet»n filled. In the 
chapter on tribal structure there is no section on 
family life ; and the meagre summary of economic 
life (loss than four pages) deals almost solely with 
technical processes, without tofi^rence to methods of 
productive organization and exchange. 

The book has much interesting comparative 
material, and suggests lines for futiu^ inquiry ; but 
it illustrates also how necessary it is nowadays that 
cuthusitism and hard work should be backed up by 
systematic anthropological training. 

R. F. 

Anthropology : 

on Introduction to Primitive Culture. By Prof. 
Alexander Goldonwoisor. Pp. xxi-f5504-30 plates. 
(London, Bombay and Sydney : G<M>rgo O. Harrap 
and Co., Ltd., 1937.) 18«. net. 

Peof. Goi.t>enwki8kr*s “Anthropology** was under- 
taken originally as a revision of his “Early Civiliza- 
tion*’ ; but in the process of expansion it has grown 
into a now book. It now falls into throe ports. The 
first, “Animals, Man and Culture’*, deals with man’s 
place in Nature, and his relationship, physical and 
^)Byohio, to the animal world, as well as his reactions 
in the development of culture ; the second, “Primi- 
tive Life and Thought’’, discusses in twenty- two 
chapters culture traits, both material and social in 


the broader sense, in the light of 8}>eoifio examples as 
exhibited in varied cultural environments ; and in 
the third, “The Ways of Culture”, certain general 
problems of theoretical import are considered in four 
chapters on culture and environment, the spread of 
culture, and evolution and culture. This last section 
will be particularly valuable to the student. It is 
a well -balanced and objective examination of topics 
into which controversial methods are apt to introduce 
some, however little, distortion. A chapter on “The 
White Man’s Burden” deals with the deplorable 
effects on backward peoples of contact with white 
civilization, and describes the efforts which are V>eing 
macle in the United States under the legislation of 
1934 to reintegrate the tribal culture of the Indian. 
Prof. Goldenweiser, while generally approving the 
object, confesses that he is not an optimist as to 
the result, althougii the Indians have shown them- 
selves eagerly ready to take advantage of the offers 
ma<le by the Governmtait. 


Biology 

Atlas of the Scale Insects of North America 
By G. F. Ferris. Pp. 280 + 104 plates. (Stanford 
University, Calif, : Stanford University Press ; 
London : Oxford University Press, 1937.) 40#. net. 

'J'his is the first section of a large work undertaken 
by Prof. G. F. Ferris of Stanford University, who 
has for many years made a special study of scale 
insects. The author hopes eventually to deal with 
every species of scale insect that is definitely estab- 
lished in North America and to moke possible their 
identification. The “Atlas” is primarily a collection 
of well-reproduced plates of adrnirably clear drawings 
illustrating each species, with brief notes on synonomy , 
hosts and distribution, habit, and the chief recognition 
characters ; and the matt(3r concerning each species 
con, if desired, be obtained separately in loose -leaf form. 

In an interesting introduction describing the plan 
and basis of the work, Prof. Ferris also disemssos 
the system of classification adopted. He considers 
that the old family Coccidse “must be stepped up 
at least to a super-family”, Coccoidea, within which 
ho recognizes eleven families occurring in North 
America. Among these, the Diaspididw is divided 
into the sub-families Diaspidimo and PhoenicoooooincB, 
and the volume under notice deals with the tribe 
Diaspini of the former sub-family. This covers some 
34 genera, including species of Auiocospis, Chionattpis, 
Diaapia^ Epidiaapia^ Lepidoaaphea and Farlatoria* 
The debatable problem of the genera to be accepted 
is shortly discussed, the author admitting that it 
“cannot be settled to the satisfaction of eveiyone, 
or perhaps even of anyone, the author included”. 
About a hundred species in all are illost^ted and^ 
as a rough estimatCt it is thought that the oomidete 
“Atlas” will include peibaps 750 species. 
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The difficulties of identifioatioii of scale insects are 
considerable^ but they are a highly Interesting group 
from the taxonomic point of view and have the 
added attraction that many species are of great 
eoonotnio importance and wide distribution as pests. 
In 8j)ite of this their study has been much neglected, 
and all who are interested will bo grateful to Prof. 
Ferris for tmdertaking the valuable publication, 
which shotild prove a stimulus to further work. 

Some Beautiful Indian Trees 

By the late Kev. J5. Blatter and Walter S. Millard. 
Pp. x4 1104-68 plates, (London: John Bale, Sons 
and Cumow, Ltd., 1937.) 21ir. net. 

This book represents the elaboration of materials 
already published in the Journal of the Bo^nhay 
Natural History Society* 31 beautiful coloured plates, 
36 fuU-plato photographs and 42 line drawings in 
the text of 108 pages are ample and excellent illustra- 
tions for the guidance of those who desire to acquaint 
themselves with some of the striking trees that are 
frequently met with in the plains of India. Detailed 
descriptions of the more common species have boon 
given, together with notes on tlieir distribution, 
ooonomio uses and gardening. A long list of popular 
names has also been added. Suitable English names 
of some of the species have been coined. The generic 
name is followed by on appropriate explanatory note. 
The book is nicely botind and well printed. 

But such rich materials lack in proper arrangement 
and uniformity in the treatment of families, genera 
and species dealt with in this volume. Such want of 
sequence in the subject-matter is a bit confusing to 
the reader. Notes on distribution might have been 
made more useful by incorporating fmihei* details of 
localities by consulting herbarium spoeirnens of 
different parts of India and Burma. The lists of 
popular names in some cases are too long. The names 
of some of the species require slight modification in 
the light of the international rules of botanical 
nomenclature. 

The book is entitled “Some Beaxitiful Indian 
Trees’* ; but some of the species dealt v itli aie not 
indigenous to India. 

Although there is room for several improvements 
in the book, yet it is indeed a laudable attempt 
on the part of the authors towards bettor recog- 
nition of some of the attractive Indian trees. 
The volume is a valuable addition to the Indian 
botanical publications. It will imdoubtedly prove 
useful to the lovers of plants, both Indians as 
well as foreigners visiting India. 

Mytilus 

By Kathleen M. White. (Department of Oceano- 
graphy, University of Liverpool : L.M.B.C. Memoirs 
on Tj^ical British Marine Plants and Animalfl, 81.) 
Pp. vii4U7 4-lO plates. (Liverpool: University 
I^sof Liverpool ; London: Hodder and Stoughton, 
Ltd., 1937.) 9s. not. 

Sib WiixuM Hbrduah did a good day’s work forty 
years ago when he planned out for the Liverpool 
Marino Biological Committee the series of ps^pers 
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known ever since as the “L.M.B.C, Memoirs”. They 
have put on record, in more or less detail, the structure 
and natural history of one conmion animal after 
another — ^no small service ; for, os Huxley once said, 
if the commonest of our British animals became 
middenly extinct, wo should find wo knew next to 
nothing about many of them, Tf)e writing of these 
memoirs has trained the prentice liand of many a 
naturalist, among them Ashworth and James John- 
stone, Cole, Dakin, Eales, Fleure, Hickson, Imms and 
Punnett. A now j)art still comes out every now and 
then, and No. 31 has just appeared ; it is by Miss 
Kathleen White of Reading, on the common mussel. 

Abundance, cheapness and convenient size all fit 
Mytilus edulis for students’ use, but it is not very 
easy to tlisseot — ^until you know how. Miss White 
gives a clear and full account of its anatomy, with 
the part on the circulatory system particularly good ; 
her figures are excellent, and her brief instructions 
for dissection are veiy much to the point. There 
have been several other monographs on the mussel 
since do Hoide wrote a book on its anatomy two 
hundretl and fifty years ago. Seventy years ago 
Sabatier began an elaborate study, but never finished 
it ; Field wrote o better and more complete one in a 
bulletin of the U.S. Fisheries Bureau ; now Miss 
White has given us the best and handiest of them all. 

Biology for Students of Pharmacy 

By E, J. Moore. Pp. vii441548 plates. (London : 

Edward Arnold and Co., 1937.) 16a. net. 

Euementaby biology is one of the basic subjects for 
several types of st\idents reading for professional 
degrfies or diplomas such as in agriculture, medicine, 
dentistry, pharmacy and so forth. A general elemen- 
tary course in biology should satisfy all needs, yet 
sinoe most professional examining bodies set their 
syllabuses, ho would be an ambitious author 
wlio attempte^l to satisfy all requirements in one 
text-book. 

A course which is really a combined one of botany 
and zoology is not the kind of biology which meets 
with approval to-day ; but the author of this book 
disarms this justifiable criticism of hie work by 
stating explicitly that “the arrangement of the 
chapters has been decided partly by the fact that 
the published syllabus [of the Preliminary Scientific 
Examination of the Pharmaceutical Society of Great 
Britain] is divided into plant and animal sections”. 
So he wisely follows the syllabus. 

This enforced failing aside, the book can be 
described as excellent. It is quite clear that the author 
takes his subject as a serious teacher and has not 
merely compiled his book from other publications 
or teaching schedules. Tlie text is quite up to date 
and very lucid, and the two hundred diagrams and 
eight plates are so clearly produced and labelled that 
every Student of pharmacy can be sure of getting 
as much out of the book as he requires. 

Teachers and students of biology in the pharma- 
ceutical departments of colleges and universities 
would do well to consider adopting this book as their 
standard. 



634 


Supplement to N A T U R E of October 9, 1937 


Chemistry 

Chemical Principles with particular Application to 
Qualitative Analysis 

By Prof. John H. Yoe, Pp* ix 4-311* (New York : 
John Wiley an<l Sons, Ltd. ; London : Chapman and 
HaU. Ltd., 1937.) 13a. 6d. net. 

Th» keynote of this book is the correlation of re- 
actions and phenomena encoimtered in qualitative 
analysis with the student’s training in the theoretical 
principles of inorganic and physical chemistry. All 
teachers recognize that qualitative analysis should 
form a part of the student’s training, and too fre- 
quently it remains almost a separate compartment 
of the student’s knowledge with little or no correla- 
tion with the rest of his chemical knowledge. 

Prof. Yoe’s book is comprehensive. There appears 
to be no typo of reaction or j>hysioo -chemical phe- 
nomenon likely to be met with in a well-directed 
course of qualitative analysis but what is discussed. 
For example, the nature of solution, oxidation- 
reduction reactions, co-ordination and stereoisomerio 
co-ordination compounds, neutralization and hydro- 
lysis, theory of indicators, determination of hydrogen 
ion concentration, the preparation and properties of 
colloids, adsorption phenoniena, crystal structure, 
atomic stnictiire end even the quantum theory aro 
some of the topics dealt with. To most chapters 
there are illustrative set problems, answers being 
supplied to the numerical ones. 

Bearing in mind the size of the book, the range of 
its contents is surprisingly large, In some cases the 
result is a lack of clarity undoubtedly due to too 
great comj:>rossion. An example of this is the chapter 
on the electrical theory of matter, radioactivity and 
atomic structure, which occupies rather less than 
seven pages, in which the neutron is not specificaUy 
mentioned. 

As an introduction to specialized text -books and 
monographs, for which all students do not have time 
or inclination to study, such a book os this has a 
useful place in the student’s library. C, 8. G. 

Quantitative Pharmaceutical Chemistry : 
containing Theory and Practice of Quantitative 
Analysis applied to Pharmacy. By Prof, Glenn L. 
Jenkins and Prof, Andrew G. DuMez. (McGraw-Hill 
Publications in Pharmacy.) Second edition. Pp. 
XXV 4-460. (New York and London: McGraw-Hill 
Book Co,, Ino., 1937.) 21«, 

Thb gratifying reception accorded to this excellent 
text-book on its hrst appearance has led the authors 
and publishers to issue a new edition, which hae been 
largely revised in order to bring the subject-matter 
into conformity with the many changes made in tlie 
olEoial methods of analysing pharmaceutical materials 
in the latest issues of the United States Pharmacopoeia 
and the National Formulary. The theoretical matter 
has also been brought up to date, while the number 
of assay exercises has b^n increased. In addition, 
the contents have been rearranged, being now divided 
into Uiroe peaim instead of four os in the original 
edition. This compression has been achieved by 


deleting the section cm ultimate analysis and by 
inoorporating the chapters on pEL determinaUons, 
electro -analyBis, etc*, which originally represented non- 
official procedures, with the other plaice -chemical 
determinations such as refractive index, speoiiio 
rotation, etc. These are now all contained in Part 2, 
while, as before, Part 1 deals with gravimetric, 
volumetric and gasometrio niiethods. The third 
section is devoted to special procedures such as the 
6bssay of alkaloids and volatile oils and the deter- 
mination of the constants of fats, waxes, resins and 
balsams. 

The volume is well written and produced, and 
although all the methods advocated are not official 
in Great Britain, nevertheless they will be found 
useful to those who are interested in the application 
of quantitative analysis to pharmaceutical materials. 

G. R, D. 

The Drama of Chemistry : 

How Man deals with Atoms. By Prof. Sidney J. 
French. (The University Series : Highlights of 
Modem Knowledge.) Pp. vii4-170. (New York : 
The University Society ; London : Chapman and 
Hall, Ltd.^ 1937.) 4«. 6d. net. 

It requires confidence and wide knowledge to give a 
stimulating account in a small space of the work of 
the chemist thxougb the ages, to discuss something 
of the future of the aoienoe and to suggest how a 
more detailed knowledge of it may be obtained. Dr. 
French has tackled his difficult task boldly. 

The section dealing with organic and biological 
chemistry is not so satisfactory as those portions deal- 
ing with phenomena of solution and with atomic 
structure. Certain drawbacks aie inevitable in a 
work of this kind. Formulas of some organic com- 
pounds need revision and expansion, and the ocooiint 
of Pasteur’s resolution of racemic acid is Lnaoourate. 
The author siu'ely docs not believe that sucrose has 
been synthesized, that amino acids cannot be con- 
densed together and that Willst&tter had nothing to 
do with the elucidation of the structure of chlorophyll I 

It may also seem strange that an account of the 
development of our knowledge of atomic structure 
can be given without mentioning the ncunes of 
Sir J. J. Thomson and Lord Rutherford. While 
later workers are referred to, Prof. F. Soddy’s pioneer- 
ing work on the isotopic forms of the elements is 
overlooked. On the other hand, “Henry Armstrong*’, 
according to Dr. French, was famous for having dared 
to oppose Arrhenius’s dissociation theory and ui 
described with Louis Kahlenberg as being “chief 
among the hardy rebels”. 

In spite of these criticisms, Dr. French has given 
us a most readable and brief account of what he 
aptly describes as “The Drama of Chemistry"- 

C.S.G. 

Practical Orga^ Chemistry 

By A. J. (X>ent*s Modem Science Series.) Pp. 
x*f284. (Londons J. M. Dent and Sons, Ltd., 
1937.) 6a. 

Tios author has managed to compress nearly three 
hundred experiments into this little voltmite, vrhioh 
is intended to be used in conjunctum with text-book 
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dealing with the underlying theories, The aim has 
been to provide a course of instruction in practical 
organic chemistry up to pass degree standard, con- 
sisting of preparations of oompotmds, arranged to 
illustrate the main groupings of the subjects and of 
typical reactions of many of the prepared oompotuids, 
TVo short chapters at the end ^al reapeotivoly with 
the application of dyestuffs and the identification of 
unknown compound. Quantitative analysis has 
been omitted, A very usefiil feature of the book is 
the inclusion at the beginning of some of the chapters 
of tables showing the chemical relationships of the 
products described. 

It is rather surprising to find the old-fashioned 
method of drying glasswaro with alcoliol and ether 
mentioned. In Fig. 16 the positions of the mano- 
meter and the safety-fiask might have been inter- 
ohemged and the use of rubbor stoppers avoided 
entirely. In testing for the elements, Lassaigne’s 
reaction with sodium often fails ; Middleton’s re- 
agents (sodium carbonate and zinc dust for nitrogen 
and pure sugar and sodium carbonate for sulphur 
and the halogens) are both safer and more satis- 
factory. The book covers a fairly wide field and the 
instructions ore very clear and concise. 


Engineering 

Aerodynamics 

By Dr. N. A. V. Piemy. Pp, xvi+423, (London : 
English Universities Press, Ltd., 1937.) 30tf. net. 

Dr. Pikhcy has, to use a hackneyed phrase, “fulfilled 
a long felt wont** in producing this book. Although 
there are several excellent English books on aero- 
dynamics, the exceptional rate at which the applied 
outlook of the subject has developed recently has 
left a distinct gap in text -book literature, although 
such information is available in a moi-e scattered 
form in j>eriodioalB, Government publications, etc. 
Students and professional teclmicians will certainly 
find this volume an indispensable companion. 

In keeping with the breadth of his title, the author 
attempts to survey the whole field of his subject, 
and merely because of lack of space fails to do some 
parts of it justice. This is a pity, in a book from so 
able an author and unquestionable an authority as 
Dr. Piercy, but on the other hand the treatment is 
logical. Discussions start a6 initio, and treat the 
subject properly up to a certain point. This makes 
a book that appeals to the student rather more than 
to the professional oerodynamioist. Is it too much to 
hope that this will be followed by a second volume 
with a more practical aspect ? 

Such matters as the rotating wing, interference, 
movements of the transmission point and the nieosure - 
ment of profile drag, the empirical treatment of the 
subject of akin friction and the boundary layer, are 
a few of the questions that aircraft designors need to 

see treated fiom their applied point of view, Thela^ 
ohaptor, dealmg with the analysis of performance, is 
exactly what is required by the practical reader, and 
provokes one to hope for more of this sort of tr^t- 
ment in either an eictra volume or a second edition. 


Engineering Properties of Soil 
By 0. A. Hogentogler, with the collaboration of 
Henry Aarcai, Richard 0. Thoreen, Edward A. Willis, 
and Adolph M. Wintermyer, Arranged and edited 
by C. A, Hogentogler. Pp. xiii-f-434. (New York 
and London : MoGraw-HOl Book Co,, Ino., 1937. ) 
30 ^. 

Soils are a subject of interest to a large circle of 
investigators, since they play an essential part in 
most human activities. Not least are they of im- 
portance to the engineer, who has to deal with them 
as foundations and as materials for his structures. 
A text -book on these aspects of their utility is thore- 
fom not only justifiable but also eminently desirable, 
and the authors of this joint compilation have pro- 
duced one on clear and comprehensive lines. Part 1 
of the volume deals with the origin and composition 
of soils ; Part 2 with the characteristics of soil ; 
Pari 3 with the structural properties of soil ; and 
Part 4 with practical design and construction. The 
chief author and his collaborators are highway 
engineers in the service of the United States Bureau 
of Public Roads : tlieir point of view, therefore, os 
well as the sources of their data, is naturally mainly 
American, as is evidenced throughout the volume in 
nomenclature and classification and in the fairly 
extensive bibliography at the end. The book is well 
illustrate<l with diagrams, and there is a glossary of 
geological terms os well as a serviceable index, 

B. C. 

An Introduction to Fluid Mechanics 
By Alex. H. Jameson. Pp. x -f239. (London, Now 
York and Toronto j Ltmginans, Green and Co., Ltd., 
1937.) Is. 6d. net. 

Rkcknt developments in aeronautics, the turbine and 
tht? use of li(|uid and gaseous fuels have produced a 
groat change in the science of fluid mechanics. As 
a consequence, an elementary knowledge of the 
modern advances in the subject is now required by 
engineering students. This book has tlierefore been 
written for the use, primarily, of second year students 
preparing for the London engineering degree. The 
author has made a special feature of keeping the 
course as free as possible from empirical formulic anti 
tables of coefficients. The text is well UJuatrated 
by clearly drawn diagrams and fully worked -out 
examples. Both tlie calculus and the method of 
dimensions have been used wherever neoessaiy, and 
although the book is designed to cover adequately 
a specific syllabus, it should be very tiseful to all 
engineering students. 

Storage Reservoirs 

By George Bransby Williams. Pp. be + 293 -f 24 
plates. (London : Chapman and Hall, Ltd., 1937.) 
26s. not. 

WxTHiK the modest compass of 300 pages, Mr, 
Bransby Williams has succeeded in compressing a 
very cotaprehenaive and . up-to-date eurvey of a 
subject the MI development of which would require 
a number of volumes. The survey is necessarily 
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brief and compact, covering as it does a wide range 
of topics : rainfall, off-flows (or run-offs) and storage 
capacities ; flood disohargee and spillway capacities ; 
masonry gravity dams ; single arch masonry dams ; 
multiple arch and reinforced concrete dams ; earth, 
hydraulic-fin «md rock-flll dams ; regulation of 
storage and reservoir features (including power 
stations) ; methods of construction and treatment of 
water for domestic supplies. In addition to these 
toohnical matters, the author flnds space to conclude 
with what he terms an Kngineer’s Odyssey, being an 
account of a tour aro\md the dams and reservoirs of 
Great Britain. Having ootmpied the post of chief 
engineer in the Public Health Department of the 
Government of Bengal, Mr. Williams naturally gives 
prominence to water storage installations in India, 
but his siu'vey is representative of the most modern 
practice in other ooimtries. There arc a number of 
diagrams and some photographs. B. C. 


Philosophy and Psychology 

Theory and Art of Mysticism 
By Prof. Rodhakamal Mukerjeo. Pp. xvi-t-308. 
(London, Now York and Toronto : Longmans, Green 
and Co., Lt<i., 1937.) 15^1. not. 

A BOOK on Oriental mysticism —which being traditional 
is essentially sound — is nowadays of an actual as well 
as of a general interest. Europe is suffering to-day 
from crude and bnitaJ mysticisms ; obsessed by 
an apparently overf)Owering need of spiritual sur- 
render ; the desire for a crazy submission to ‘leaders* 
with a false mythological halo and a perverted racial 
or nationalistic background. The understanding of 
how this mental attitude has come upon us in our 
Western world, wliat it moans, and what it portends 
for the future, is perhaps the most vital problem of 
modem social science. 

This book, written by one of India’s foremost 
scholars, himself fully in sympathy with the mystical 
point of view, will be a great help towards the under- 
standing of mysticism in general. The chapters 
which deal with the “training in the art of con- 
temi>lation“ will assist us in greusping the inner 
attitude of the mystic. Dr, Radhakamal Mukerjee 
has already established a world -wide reputation as 
an economist. Ho is also a distinguished scholar in 
social science, ’fhe width of outlook and the nchnees 
of literary and factual evidence save the work from 
the one-sidedness from which a piece of special 
pleading might euffer. The introductory chapters on 
the foundations of religion, on its primitive mani* 
festations, on magic and ritual, reveal the writer’s 
comjietence in dealing with anthropological problems, 
llie discussion of the relation between religion and 
eccmomic life is of special interest because hero his 
appreciation of mysticism and his professional know- 
ledge mingle and cross-fertilize each other. The book 
will therefore be of value to the student in political 
science, the economist, and also of course to the 
philosopher ooncemed with the history of religion, 

B. M. 


The Philosophy of Relativity 

By Prof. A, P. XTsJienko. 1^. 208. (London : George 
Allen and Unwin, Ltd., 1937.) 8s. M, net. 

So many books have been written on this imjxjrtant 
subject that one may almost doubt whether anything 
really new can be said about it. Yet Prof. Ushenko 
succeeds in being both interesting and new, thanks 
to his mothcKi of treatment of the theory of relativity. 
To begin with, he wants philosophers to understand 
what the mathematics of relativity moan : so in 
Chapters ii and vi he gives a step-by-step deduction 
of tho main equations of relativity. Then he goes on 
to give a critical account of the meaning of these 
equations. He bases his discussion on the fact that 
ovonte are described by dispositional characteristics, 
and that they must have essence which is distinct 
from these characteristics. For him, this essence is 
a fusion of space with time, th\is rejecting physical 
substance as an alternative category of natural 
philosophy, and involving an attitude which is 
antagonistic to the new positivistic tendencies. 

G. 


Physics 

Electrolytic Condensers : 

their Properties, Design and Practical Uses, By 
Philip R. Coursoy. Pp. viii + 172 + 10 plates. (Lon- 
don : Chapman and Hall, Ltd., 1937.) UM. 6d. not. 

Though the development of the electrolytic con- 
denser goes back quite a long time, it is only in 
recent years— mainly through the demand of the wire- 
less industry — that they have reached their present 
important position. Mr. Coursey’s book is the first 
one in English on this subjwt. It is, in 

the first place, intended fcjr the prospective user, 
that is, for designers of apparatus incorporating such 
condensers. 

This explains the mode of treatment adopted — 
in combination with the restraint which the author 
had to impose on himself as technical director of a 
firm manuffiicturing these oondensers. We find a bare 
minimum of information on the physioo -chemical 
processes underlying the action of the condenser, a 
general survey of the vwious types of construction 
and of their electric properties, and a fairly detailed 
description of the methods used for testing and of 
the points which have to be considered when selecting 
a condenser for some definite purpose. The electric 
properties in question are illustrated by numerous 
curves, many of which are characteristic; all are, 
however, presented in a way which makes identifica- 
tion with definite types of condensers or experimental 
conditions impossible. In order to reac^ as wide a 
public as possible a rather elementary mode of 
presentation has been adopted. There am few 
references to patents or literature, those given dAalmg 
nearly all with circuit problems. 

The book will be definitely useful to the research 
worker who wishes to employ this type of oondenser 
in his esqperimental apparatus. 


A. B. 
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Alternating Current Measurements at Audio and 
Radio Frequencies 

By Dr. David Owen. (Methuen’s Monographs on 
Physical Subjects.) Pp. vii + 120. (London: Methuen 
and Co., Ltd., 1937.) 3a. net. 

This new addition to Messrs. Methuen’s well-known 
series of monographs is devoted to the principal 
methods used for the measurement of frequency and 
circuit constants for alternating current in tlie audio 
and radio frequency range. Its main contonts are 
os follow : introduction to the treatment of a,c. 
circuits by vector methods and complex notation, 
measurement of inductance (self and mutual), 
capacity and fretpiency at audio frequencies, mainly 
by the use of bridge methods, including, however, 
a special chapter on A.c. potentiometers ; measure- 
ment of the same magnitutles at radio frequencies 
by resonance methods. The author, who wutli the 
‘Owen bridge’ has himself made a dehnite contribu- 
tion to the subject, has siuHMHMled in presenting the 
mattfir with agreeable shortness, outlining well tlie 
i:)Oints which should be observed in the experimental 
procedure. Numerous examples, worked out in 
detail, add to the usefulness of the book by illustrating 
the order of magnitudes and errors encountered. 

A. H. 


Miscellany 

Interpretative History of Flight: 

A Survey of the History find Development of Aero- 
nautics, with Particular Reference to Contemjforary 
Influences and Conditions. (Board of Education : 
Science Museum.) By M. J. H. I)a\'y. Pp. 208 4 31 
plates. (London : H.M. Stationery Oflioe. 1937.) 
net. 

'This is a fourth volume written by Mr, Davy, of tlic 
Aeronautics Section of the Science Museum, South 
Kensington, which, although not directly descriptive 
of the exhibits there, is based upon the historical 
asfject of such an exhibition, and might well he read 
in conjunction with a visit to it. 

The boolc describes the continuous development of 
the idea of flight and provides a record of tlie human 
activities leading to its achievement. The subject 
has been dealt with from a somewhat new point of 
view in that the outstanding phases, facts, and 
events are explainfxl with reference to the c?ontom- 
porary cohditions and the general trend of human 
development, it being felt that there exists a need 
for the presentation of this subject in a form which 
embraces more than bare facts and technical details 
unrelated to the social and economic background. 

It is divided into three ptirts, and is fully illustrated 
with contemporary prints ami photographs. Part 1 
deals with the principles of natural flight and the 
oarly history of man’s attempts. Part 2 treats the 
period from the beginning of definite historical 
records up to the end of the Great War in 1919, that 
period in which flight was first conceived, then 
achieved, imd afterwards developed towards the 
wartime outlook exclusively. Part 3 covers the p<^- 
War applications to the various transport activities, 


and speculates upon the social and economic ospeot-S 
of the question. 

This is a thoroughly readable book, written by an 
author wljo is in a position to be, and is, a master of 
his subject. 

Prosperity Beckons : 

Dawn of the Alcohol Kra. By Dr. William J. Hale. 
Pp. viii f 20J. (Boston, Moss. : The Stratford Co., 

1936. ) 2 dollars. 

Thk intordopendonco of industry and agriculture is 
gradually gaining w'ider recognition, but current 
(ioncoj^t ions of agriculture arc largely dominated by 
inherited views of its fvinctions. In this spirited fore- 
cast of the pOHsibilities of an era in which alcohol 
will largely displtice ix>trol anti other liydrocarbons 
as fuel for the internal ct)mbuHtion engino, as a it^sult 
of df»veloj)ment8 from the diseov'ories of Bergius on 
the hydrat ion of cellulose oiul Hertz on the isolation 
of at-celhilose from wt)od pulj), the author discards 
such (roneeptioixK. The production of foot!, lie suggests, 
is a purely secondary matter. A fifth of those engaged 
at present in agriculture' could supply all our needs 
in resjiect of food and clothing. Agriculture’s main 
busiia^ss in t he futnt‘e should be the provision of raw 
materials for industry, especially raw alcohol, or as 
he terms it, “agricrude alcohol and the croi>8 to be 
cultivated should bo f]otermine<! primarily by 
industrial needs. 

In a style which at times borrows too mu(;h from 
tlio devices if not the jargon of the publicity agent. 
Dr. Halo gives much food for thought, and the 
possibilities of juJvanoe in the direction he indicates 
deserv<i serious attention. His argument for a closer 
relation between tlie factory and the fann is rein- 
forced not only as a contribution to the untJinploy- 
ment (juestion and by the importance of litilizing the 
vast ijuantities of agricultural waste products, hut 
also by the geru'ial tendency of economic nationalism 
t,o m^k substitutes for materials imported from 
abroa<l. At a time when determinod effort to 
formulate a genuine agricultural policy for this 
Cfiuntry related to the conservation of all its natural 
iH^sources is long overdue, the book should appeal 
to all scic'ntific workers who are considering the 
contribution of science in this fieUl, 

Noise 

By Dr. A. H. Davis. (Changing World Library, 
No. 6.) Pp. X i U8. (London: Watts and Co., 

1937. ) 2a. 6d. not. 

T«k authfu' is wtOl known for being in the forefront 
(»f now studios. The prosont> little book is suitable 
for the scientific worker who has not yet btwome 
aetjuainted with the many aspects of the noise 
f)roblcm, and for the general reader, who ought to be 
impressed by the manner in which a social problem 
can be attacked when treated scientifically. The 
measurement of noise level and the definition of the 
phon scale are cart^fuUy explained, hut the feature 
of this little book is the amount of well-balanced 
information which is presented in such agreeable 
terms. L. K. C. H, 
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Forthcoming Books of Science 


Agriculture^ Horticulture and Forestry 

Ciurendon PresB and Oxford Univerifity Press. Practical 
British Forestry— C. P. Ackers. 

English Universilies Presa^ Ltd* Tho Vegetable (iardon — > 
W, E, ShowoU-Oooper. The Herbaceous Border — K. Sudeil. 

FoAer and Faber^ Ltd* Pig Breeding and Feeding — 
0. Forman . 

Macfnillan and Co.* Ltd. Green Fields: a Juurnal*of 
Irish Country Life- — Btephen Hjnine. Cacti : a Cxardener’s 
Handbook for their Idontifloation and Cultivation- — Or. 
J. Borg. 

Martin Hopkimon* Ltd. Cominoroial Apple Crowing- - 
A. H. Hoare, 

Thomas Murby and (Jo. Soils of tho Lusitano-Iborioa 
Peninsula— I’rof. E. H. del Villar. Inteniational Soil Map 
of Europe, 1 : 250,000. 

}*utnam and Co.* Ltd. Plants for tho Connoisseur — 
T . Hay . A Gardener *» Progress- - F . Stoker'. 

Williama rmd Norgate* Ltd. Ariatocrats of the Gartlt^n- - 
E. H, Wilson. Hardy Bulbs (vols. 2 and 3) — Lieut. -Col. 
C. H, Grey. 

H. F. and Q. Wiiherby* Ltd* Famine in Britain -* 
Viscount Lyinington. 

Anthropology^ Archaeology and Sociology 

(r. Allen and Unwin* Ltd. Tho Population Question — 
Prof, A. M, Carr-Saiuiders and others. Heredity and 
Politics — Prof. J. B. S. Hakhuio, 

/). Appleton’Centimj (Jo.* hie. Democracy in Transition 
- An Ohio State tJnivorsity Group of* Soriial Scientists. 

PailUire* Tindall and Vox* Lid. Civilization and Disease 
—Dr. C. P. Donnison, 

Cambridge Unimrslty Press, Mapungutivo : Ancient 
Bantu Civilization Oii the Limpopo edited by Loo 
J*’oureU6. Prosyinna j the HelJadic Settlement preceding 
the Aigive Heraouin — Prof. C. W. Blegen, The Music of 
the Sumerians, Babylon iann and Assyrians — Dr, F. W. 
Galpin. Tho Ploco-Naomes of the East Hiding of York- 
Hhiro and York-— A, H. Smith. The Negritos of Malaya — - 

1. H. N, .Evans, Religion and Social Organisation in 

Central Polynesia K. W. Williamson. 

(Jhatfo atul Windua. Pyrenean Festivals -Violet Alford. 
Stone Mi’H of Malekula — J. Layard, 

Clarendon Press and Oxford Unmrsity Press. The 
Stone Ago of Mount Carmel —Miss D. A. E. Garrod 
(vol. 1) and Miss D, M. A. Bate (vol. 2). Tho Mondaeans 
of Iraq and Iran — E. S. Drower. The Lachiah l^etters 
G'oh l) -'Prof, H. Torezyner, Lonkestor Harding, Alkin 
Lewis and J. L. Starkey. South West Africa in Early 
'i’imes— H. Vodder. 

'"Country LifV\ Ltd. The Disappointed Lion and Other 
Tales from the Bari — translated and set to musie by Dr. 
A, N, Tucker. 

English Universities Press* Lid. The Aryans — K, T. Clark. 
Qeorge Q, Harrap and Co.* Ltd. Towards Angkor i In 
the Footsteps of the Indian Invaders — G. Quaritch 
Wales. 

W. lleffer and Sons* Ltd. The Land tho Gurkhaa — 
Major W. Brook Northey, 

J. B. Lippificoit Co. America’s Yesterday— F. Martin 
Brown. Introductory Sociology-- -R. L. Sutherland and 
d. L. Woodward. 

John Long* Ltd.. 1 Rise : The Life Story of a Negro— 
Hollo Ahmed. 

Longmans* Oreen and Co.* Ltd. Comioh Crosses — Dr. 
T. F. G. Dexl-er and H. Dexter. 

Macntdlan and Co., Lid* Tho Jewish Contribution to 
Civilization — C. Both. 

Methmn and Oo., Ltd. Communication has been 
establishad — A. J, H, Goodwin. Greek Vases — R. W. 
Hutchinson, C. P. Bicknell and A. t>. TrendoU, The 
Archieology of Crete — J. D. S. Pendlobury. Grey 
Children : A Study in Humbug and Misery— J. Hanley. 


John Murray. Dictionary of Pali Propter Names {voU 
2) — Dr. G. P. Malalasokera. 

O. Boutledge and Sons* Ltd* and Kegan PasU and Oo,* 
Ltd. Crim<} and Racial Conflict in Africa — Dr. H. J. 
Simons. Sox, Custom and Psychopathology— Dr. B. J. F. 
Laubschor. 

Williama and Norgate* Ltd* Traditions and Customs 
of ChtHshiro — Christina Hole. 

Astronomy and Meteorology 

Clarendon Press and Oxford University Press. Observa- 
tional Approach to Astronomy — E. P. Hubl>lo, i^tro- 
nomical Thought in HenaiHsance England— Francis H. 
Johnson. 

Oerald Duckworth and (Jo.,* Ltd. A Hundred Years of 
Astronomy — R. L. VVaterfield. 

McChraw-Hill Publishing Co.* Ltd. Synoptic and Aero- 
nautical Meteorology Byers. 

Macmillan arid Oo., Ltd. Climate of tho British Isles 
— ^E. O. BiJham. 

Sir Isaac Pitman and Sons* Ltd. Astronomical Naviga- 
tion Ma<ie Easy- — G. W. Fergiison. 

Biology 

O. Allen and ttnwin* Ltd. Chrysanthemums of Japan — 
Prof, Tolzo Niwa. The Principles of Genetics — C. H. 
Waiidington. Human Reproduction- — Dr. H* Zuckennan, 
Evolution He-stated — ^Dr. Julian Huxley. 

D* Appleton-CenUiry Co.* Inc. Wild Aninml World : 
Behind the Scones at the Zoo — Raymond Ij. Ditmars and 
William Bridges. 

Edward Arnold and (Jo, Food Tables — Prof. V. A. 
Mottram and Dr. F.llou Rodloff. 

li. T. Batsford* Ltd. World Natural History — E. O. 
Botilenger. 

Cassell atid Oo., Ltd. 3’he New Book of tho Dog — 
Edward C. Ash. 

Chapman and Hall, Ltd* HtsiSon, Sex and Genius — E. 
Huntington. 

J* and A. Churchill* Ltd. A Textbook of Plant Virus 
Diseases — ^Dr. Kenneth M. Smith. 

Clarendon Press and Oxford University Press. Develop* 
mont of tho Vertebrate Skull — ^Dr. G. R. de Boer. A 
Herd of Rod Deer — Dr. F, Fraser-Darling. Biological 
Standaniization — Prof. J. H, Burn. 

""Country Life'\ Lid. Edward Grey of Falioden and 
his Binls — ^Seton Gordon, 

J. M* Dent and Sons* Ltd* Birtls of the British Isles 
{4 vols.) — E. F. DagHsh. The London Z(m> — E. G. Boul- 
enger. 

Qercdd Duckworth and Co.* Ltd. A Book of Birds — 
“Fish-Hawk*’. 

Eip'e and Spottiswoode {Publislms)* Ltd* The Mystery 
of Scent — ^Major H. B. C. Pollard. 

Jarrolds Publishers {London)* Ltd. My Surrey Garden — 
Cherry Kearton. 

H. K. Lewis and Co*, Ltd* A Guide to Veterinary 
Partxsit<dogy for Veterinary Students and Proetitioner* — 
Dr. T. Southwell and A. Kirshnor. 

University Press of hivisrpool* Marino Fauna of the 
Isle of Man — ^Dr. Hilary B. Moore. 

UnimrsUy of London Press, Ltd* Out with Romany : 
Adventures with Birds and Animals — G, Bromwell Evens, 

McOraW‘HiU PvtliHsking Co.* Ltd* Fhysiokrgjoal 
Genetics — Goldschmidt. Textlx)ok of Dendrology — Har* 
low and Hatyar. Introduction to Plant Pathology — 
Heald. Animal Nutrition— Maynard. 

Macn%iUan and Co** Ltd* Practical Zool^iool lUusira!- 
tions {vol, L Vertebrates)— Sibyl Wales. OM Making of 
a Scientist— Dr. R. L. Ditmars. 

Meihum and Co*, Ltd. Tlje Chromo(W>ni6*--^M. J, D. 
White. Hounds of the World— Sir JTohn Buchanan* 
Jordine, Bt. Zoo Roundabout — Loma Lewifit. Adaptive 
Coloration in Aniixiols — H, B. Cott. 
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Thotnae Mtt^ and Co, German-KngliHh Zoological 
Termmoiogy — ^T. L. Green, J. M. Wateon and l>r. H, 
Graupner* Oerman-Kngli^ Botanical Terminology — 
Bra. £. and H. Aahby and Dr. H. Kiohter. 

John Murray* Bdward WiJaon : Nature Lover — George 
ISeaver. 

Olwor and Boyd* The Birda of British Somaliland 
and the Gulf of Aden — Sir Geoffrey Archer and Eva M. 
Godxnan. The Birds of Kenya and Uganda— Sir Frederick 
flackson. 

PtUnam and Co.* Ltd. The Sky’s their Highway — K. 
Williamson. 

WiUiams and Norgate* Ltd* General Plant Physiology 

E. C. Barton Wright. 

H* F* and 0. Witl^.rby, Ltd. More Songs of Wild Birds 
<with Parlophone records) — E. M. Nicholson and L. Koch. 
The Fl^ht of Birds — C. Horton -Smith. A Nature Lovor 
in British Columbia — H. J. Parham - 


Chemistry 

BlaokU and Bon* Lui. Chemical Analysis of Metals and 
Alloys — ^Dr. E. Gi-egory and W. W. Stevenson. Principles 
of Organic Chemistry — H. P. Stark. 

OamJbridge University Press* Perapcctives in Bio- 
chemistry — Dr. J. Needham and D. E. Green. 

C}iapman and Halit Ltd* Drugs and Galenicals : t heir 
Quantitative Analysis — Dr. D. C. Garratt. Applications of 
t he Rare Gases to Industry — J. T. Randall. Chemistry and 
Technology of Rubber Latex — Georges Gen in an<l Dr. C. 
Falconer Flint. Reactions of Pore Hydnx'arbons — 
Gustav Egloff. Pol 3 rTneris 5 ation and its Applicat-ions in 
the Fields of Rubber, Synthetic Resins and Petroleum - • 
Prof. R. E. Burk, A. J. Weith, H. E. Thompson and Ira 

Williams. Outlines of Chemical Analysis G. K. F. 

Lundell and J. I, Hofmon. 

Clarendon Press and Oxford University Press. Modern 
ThtKiriofl of Organic Chemistry — Dr. H. B. Watson. 
Elementary Exporimontal Chemistry — J. C. Hogg and 
0. L. Bickel, Synthetic Rosins — K. S. Morrell. 

Eyre and SpoUiewoode {Publishers)* Ltd. Dictionary of 
Organic Compounds (vol. 3, Naphthaoarbazolo to 
Zygadenine) — edited by Prof. T. M. Heilbron and H. M. 
Bnnbury. 

Charts Oriffln and Co,, Ltd. Ohomisfry for Engineering 
Students- — R. Hum. 

J. B. JAppinooU Co. Modern-Life Chemistry^ — F. O. 
Kruii, H. H. Carletou and F. E. Carpenter. 

McGraw-Hill Publishing Co., Ltd. Semi-micro Qualita- 
tive Analysis — Paul and Smith. Laboratory Technique in 
Organic Chemistry— Morton. Crystal Chemistry — Still- 
weu. 

Oliver and Boyd. Explosives— Prof. .1 . Reilly. 

Engineering 

Cartihridge University Press. Examples in Engineering 
— D. Portway. 

Chapman and HaU, Ltd. Mm^hanics applied to Vibra- 
tions and Balancing — D. Laugharne Thornton. Aeroplane 
Design — C. H. Latimor-Needham. Essentials of Re- 
itiforcotl Oonoreto Design — R. F. B. Griindy. Stooni and 
Channel Flow — E. E. Morgan. 

English Universities Press, Ltd* Elementary Principles 
of Automobile Engineering-^. B. Kinsey. Rectification 
of Altematmg Currents — ^H. Rissik. ^ 

Charles Or^n and Co., Ltd. Aeroplane Design— E. W. 
Wilkins. 

McOrafv-HUl Publishing Co., Ltd. EleKJtric Power Cir- 
cuits — Dahl. Transformer Principles and Practice — Gibbs. 
Air Oonditiotiing in Summer and Winter — Holmes. 
Transient Eleotrio Currents — Skilling. Theory of Statically 
Indetsminate Stmoturse — Fife and Wilbur. 

and Co., Ltd. Engineering Science (vol. 2, 
Heat and Heat Engines, iwid Electroteohnics) — B. 
Brown and A. J. Bryant. Timber: Its Structure and 
Proj^iaa— H. E. Desoh. Theory of Modem Steel 
Btruotttrea (vtd. 2, Statiool^y Indeterminate Structures and 
Space L. B. Orhiter. 
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Bir Isaac Pitman and Sons, Ltd. Radio Receiver Cir- 
cuits Handbook — E. M. Squire. Television Heoeption 
Technique — P, D. Tyers, Faults and Failures in Electrical 
Plant — Prof. R, Spieser. Generation, TranBtnission and 
IXtiJixation of Electrical Power — Dr. A. T. Starr. Aircraft 
Radio — ^D. Hay Surgoonor. 

Technical Press, lid. Conveying Machinery — -W. H. 
Athwrton. 

Geography and Travel 

H. Appleton-Century Co., Inc. Hawaii : Isles of En- 
chantment— C. Gessler. 

G. Bdl mui Sons, Ltd. Snow on the Equator — H* W. 
Tillman. A Roving 0/ommi««ioiv -H, Newman. 

Basil Blacku>ell. Himalayan Campaign (trans. of P. 
Bauer’s “Kainpf um don Iiimalaya”)“-^umner Austin. 
Land of the [Goring] Gap — J. H. Baker. 

Jonathan Caps, Ltd. Plant Hunter’s Paradise — F. 
Kingdon Ward. 

Clareyidon Prt^ss and Oxford IJyiiversify Press. Land 
Utilization and Population in Japan Shiroshi Nasu. 
Colonial Population — R. R. Kuezynski. 

Chatto and Windus. Lhasa : l-ho Holy City — F. Spencer 
Chapman. MosrpjJto Coast— P. Keenogb. Mexico Around 
Me — -M. Miller. H’lying Fox arnl Drifting Sand — F. Rat- 
clifFe. Southern Liglits — J. Kymill, Gold Coast Yesterday 
and Today — P. H. Hodniayne. 

"'Countnj Life'\ Ltd. River to River : A Fisherman’s 
Pilgrimage- S. Gw'ynn. Knight in Africa: Adventures 
with a Camera in tlu) Veldt — (Captain C. W, R. Knight. 

George (L Hnrrap wni Co., Ltd. Exijlorors’ CluV> Tales. 
My Jungle Trails— A. Hyatt Verrill. 

William Heinemann, Ltd. Soviet Understanding— 
Richard Terrell. VVhere no Mim ever went Before — 
Colonel 1*. T. Ethorton. And so was England Born — 
R. W. Firm and A. J. W. Hill 

Hutchinson and Co. {Publishers), Ltd. My Canadian 
Adventurt^— W. G. Carr. African Odyssey : The Life 
of Vcmey Lovett ■ Cameron — W. Rol>ert Koran . Lords of the 
Equator : a Journey through Modtirn Africa — P. Balfour. 

Hurst and Blackett, Ltd, The Land that Time Forgot — 
M, Loahy and M. Crain. Strange to Relate — ^’1’. Muirhoad. 
Adventures of a Trepang Fisher — 0. H. Sun ter. 

Jarrolds Publisher.^ {London), Ltd. My England — E. 
Shanks. 

J. B. LippincoU Co. America South — V. Beals. 

University of Ijondon Press, Ltd. A Systematic Regional 
Geography (vol. 2, Europe)— Prof. J. F. Unstead. 

John Long, Ltd. After Big Gome in the Upper Yukon — 
Major N. A. D. Armstrong. 

McGraw-Hill Publishing Co., Ltd. Physiography of the 
Eastern United States — Fcnneman. 

Alexander Maclehose and Go. Shrines and Homes 
of Scotland— Sir John Stirling-Maxwell, Bt. The Scotland 
of Our Sons— Alexander Maclehose. 

Methuen and Co., Ltd. Under the Pole Star : Oxford 
University Arctic Expedition, 1936-t» — A. R. Glen. 
Himalayan Assault : the French Himalayan Expedition, 
193fi. The Face of the Earth— ,T. H. Curio. Britain thro^h 
Gipsy Eyes — Gipsy Petulengro. Happy Hawkers — Eliza- 
beth and Ion Maepherson. 

John Murray. Baghdad Sketches — Freya Stark. The 
Heart of a Continent— Sir Francis Younghusband. 

Stanley Paid and Co., Ltd. I Lived with Gorilla — 
Jeuan Du Beirio. Great Australasian Mysteries — 
Glenne. The Happy Hobo — H. Clouston. 

Putnam and Co., Ltd. Out of Africa : Life on a Farm 
in the Ngong Hills — Karen BHxon. Kiz^ and Knaves 
in the Camoroons — Andr^ Mikhelson. Exploring with 
Byrd— Rear-Admiral K. E. Byrd. 

Charles ScrihnePs Sons, Ltd. Petticoat Vagabond — 
Neill James. 

H. F, and 0. Witherby, Ltd. Southward Ho I — H. 
Nossitor. African RoBes-^. R. P. Posselthwaite. 

Geology 

O* Alien and Unudn, Ltd. Stratigraphy — ^Dr. A. K. Wells 

McGraW'-HUl Publishing Co., Ltd, Ground Water — 
Tolman. 
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Thonuia Murby and Oo* GooJogy of China — ^Prof. 
J. 8. I/>e. Lexicon do Stratigraphie <vol. 1, Africa) — 
oompilod by a Commieeion of the XVth International 
Goologioal Congreee. Geology of the Tanipico Region, 
Mexico — J. M. Muir. Regional Petrology of the Southern 
North 8oa — J. A. Baak. 


Mathematics 

D. Apptet<?n’‘Oentury 6Vj., Inc. A First Year of College 
Mathematics — K. W. Brink. Mathematics for Modern 
Lif©‘-**T. P. McCormofik. 

Cambridge University Press. Geometrical Optics : An 
liitroduotion to Hamilton’s Method — TVof, J. L. Synge. 

Clarendon Press atul Oxford University Press. Intro- 
duction to I*rojeotive Geometry- Rev. C. W. O’Hara and 
Rev. O. R. Ward. 

English Unioereilies Press, LuL Klementary Calcula- 
tions in Building Subjects — R. V. Broughton. 

Macmillan and Co., Ltd. Factor Tables, giving the 
complete decomposition into Prime Factors of all numbers 
up to 266,000 - Hr. Gei>rgti Kavan. Mathciinatical Analysis 
for Economists — R, G. O, Allen. 

McGraw-Hill Publishing Co., Ltd. Manual of Mathe- 
matics and Mechanics — Clements and W'ilsou. Elementary 
Theory of Operational Mathemati(;s Stephens. Intro- 
duction to Mathematical Probability — Cspensky. 

Methuen and Co., Ltd. An Introdinition to Vector 
Analysis for Physi<‘istH and Engineers I)r. B. Hague. 

Miscellany 

G. Allen and Unwin, Ltd. SciemfO for t h(» Citizen — Prof. 
Lancelot Hogbem. W^hat Science Really Means — J. K. 
Feibleman an<l J. W. Friend. 

I). Appletxtn-Century Co.. Inc. How to Make Electric 
Toys — Raymond F. Yatoe. 

G. Bell' and Sons, Ltd. Some C’aacs of Prediction- - 
Dame Edith LyOeltion. 

BasU Blackwell, Georges Dreyer : a Memoir by his 
Wife — Margaret Dreyor. 

Cassell and. Co., Ltd, Vital Things for Lively Youngsters 
— T. J. H. Rowland and L. C. Smith. 

Clarendon Press and Oxford University Press. Dictionary 
of National Biogrtiphy 1922 1930 — edited by .L H. H. 
Weaver, Science and Social W'olfare in t he Age of Newton 
— J^f. G. N. Clark. Unemployment- in the J.»(airned 
Professions — W. Kotstdinig. Bonjarnin Franklin’s Own 
Story — N. C. Goodman. 

“Country Life^\ Ltd. The Railway Ag(^ — C. B. Atidrews. 
English UniversUuis Press, Ltd. Fundnmontal Scionce 
for Building Students — J, E. Thomas and H. C. Smith. 
Prtifossor Low’s Home Experiments -Prof. A. M. Low. 
William Heincmann, Ltd, Mmlarne (-urie — Eve Curie. 
Hutchinson and, (Jo. {Puhlishers), Ltd. Autobiography 
Rosita Forbes. KemiTuscences -Sir Frederick Hobday. 
Universdy of Lotulon Press, Ltd. Things I cannot For- 
get -^Dr. P. B. Ballard. 

McGraw-Hill Publishing Go., Ltd. The Family in 
Health and Illness - Sherbon. ( 3rallenge of Education— 
Stanford University Education Faculty. An Approaidi 
to ScjioruT© — Watkeys. 

Macmillan atul Co., Ltd. An Introduction to Laboratory 
Technique— A. J. Ansley. 

Methuen and Co., Ltd. 'I’he Oituinals W'e Deserve : 
A Survey of Sf>me AspwdA of Crime in the Modern World — 
H. T. R. Rhodes. 

Jiuih and. Cowan, Lui. Hugo Eckenor — Captain J. A. 
Sinclair. 

, G. RouOedge and Sons, Lul. and Ktgan Paul, and Co., 
Ltd. Charles Darwin ; the Fragmentary Mon— G. Wivjt. 

Charles Scribner's Sons, Lid. Man in a Chemical World 
— A. Oessy Morrison, 


Philosophy and Psychology 

Gt Allen and Unwin, Ltd. Children’s Oreomfl-— Dr. C. W. 
Kimmina. The Buddhist Sects of Japan — E, Steinilber- 
Obwlin. Indian and Western Philosophy- -Dr. Betty 


Heimann. A Hundred Years of British Philosophy — 
Dr. Rudolph Met*. 

Cambridge University Press. Examination of McTag- 
gart’s Philosophy (vol. 2) — Prof. C. D. Broad. The 
Axiomatic Method in Biology — Dr. J. H. Woodgor. 

Jonathan Cape, Ltd, Vocational Guidance throughout 
the World— Dr. F. J. KeUer and Dr. M. 8. Vitelos. 

Claretuion Press and Oxford University Press. Thrc>ugh 
Science to Philosophy* — Prof. H. Dingle. 

Hogarth Press. Sigmund Freud : A General Selection — 
edited by Dr. John Rickman. Love, Ifaie and Repara- 
tion — ^Melanie Klein and Joan Riviere. Dream Analysis — 
Ella Shari>e. The Ego and the Mechanisms of Defence — 
Anna Freud, 

J. B. Lippinoott Co. Feeding Behaviow of Infants — 
Dr. A, Gesell and Dr. Frances L. Ug. _ 

Unhfersity of LoneUm Press, Ltd. The Sub-normal School 
Child <voI. 2, The Backward Child)— Prof. Cyril Burt. 

McGraw-Hill Publishing (U)., Ltd. Social Psychology 
of Edu(‘atior) — Mellx). 

MacmiUayi and Co., Ltd. Psychology dow'n the Ages— 
Prof. C- Speannan. ContribTitions towards a Theory of 
Oitical Realism — Prof. G. Dawes Hicks. 

Methuen and Co., Ltd. The Traditional Formal Logic 
— W. A. Sinclair. Philosophy ai\d the Physicists- — 
Prof. L. Susan Sttjbbing. The Anatomy ol' Spirit^ J. 
Lindsay. Love, Marriage and Divorce — Maepherson 
Lawrie. A Historj^ of Psycjhology — Prof. W. McDougall. 

Hich and Comm, Ltd. Can Psychology Help ? — 
Eleanor A. Montgomery. Does Sex Morality Matter ?— 
Alison Neilans. Can Human Natme be Improved ? — 
Dr. F. E. England. 

O. liotUleAige ami Sons, Lui, and Kegan Paul and Co., 
Ltd. Technique of pHychoanalysis -^-Dr. D. Forsyth. The 
Neurotic Personality of our Time — Dt. K. Homey. A 
Source Hook of Gestalt Psychology— W\ D. Elhs. 

Physics 

Black ie arid Son, Lid. Modern Physios — (Prof. H. A, 
W’ilson. 

Thornton Butteru)oril\, Ltd. The Atom — Prof. P. G. 
'J’homson. 

Cambridge University Press. Ltjw Temperature Physics 
— M. and B. Ruhomann. 

Ciictprmm and Hall, Ltd. Sound ; A Text Book — Prof. 
A. T. Jones. 

English Universities Press, Ltd, Physical Science in 
Daily Life — Dr. E. G. Richardson. 

McGraw-Hill Publishing Co., Ltd. Laboratory Manual 
for Unified Pliysics — Fletcher and Lehman, Fundamental 
Principles of Quantum Mechanics — Kemble. Kinetic 
Theory of Gases — Keimard. Light : Principles and Ex- 
periments — Monk. Flow of Homogeneous Fluids — Muskat. 
Glossary of Physics — W^eld. Fimdamontols of Physical 
Optics -WT)ite and Jenkins. Heat and Thermodynamioa 
- -Zemansky. 

Methuen ami Co,, Ltd. Electron Optics — Dr. N. Levin. 

Thoynas Murby ayul Co, Gorman -English Physics 

Terminology^ — E. H. Franz and Dr. Von Auwers. 

Technology 

Edumrd Arnold ami Co. Principles of Powder Metallurgy 
Dr. W. D. Jones. 

Cassell ami Co., Lid. The Printing of Books — Holbrook 
Jackson. 

Clarendon Press and Oxford University Press, Metals 
(2 vols.) — Sir Harold Carpenter and Dr. J. M. Robertson. 
Stainless Steel — P. H. Miller. 

English Universities Press, Ltd. Slating and Tiling — 
J. Millar. Points for Plumbers ; on New Materials and 
New Methods used in the Trade— -F, Herod. 

Charles Griffin and Co., Ltd, Magnesito m a Refractory 
— A. W. Comber. Cellulose Lacquers — -A. Jones. 

(Sir Isaac Pitman and Sons, Ltd, Cocoon Silk — C. H. C. 
Cansdale. Colour Photography in Practice — Dr, D. A. 
Spencer. Tlie Aircraft Bench Fitter— W. S, B. Townsend, 
Laundry work Principles and Practice— Hylda M. Lan- 
caster. 


PritUed in Oreti BnUtin by 

Fisats, Kkioxt & Co.. Ltd.. Tbs CsintbosMi«b Piwi, St. AlbsM. 
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Observations made in hydrogen light (//oc) with the 
Hale si)ectroheliosoope at Greenwich Observatory 
showed considerable activity within the spot. Besides 
the occurrence of several minor eruptions, bright 
eruptions of largo extent were observed on Sopternbor 

29 at 10** until 11** 60*« U,T. and on September 

30 at 10** 28”* imtil II** 30”*. The times of maximum 
intensity of these eruptions agree closely with those 
of pronounced fadings in short-wave wireless trans- 
mission aa recorded in Great Britain and elsewhere. 
A magnetic disturbance was registered at Abinger 
from October 3^ 11*3*' until October 9’*, and on 
aurora was reported from the Southern Coast of 
England on the night of October 3-4. 

Announcements 

Pnor. Joji Sakuhai, president of the linixu-ial 
Academy and of the National Researeli Council of 
Japan, has been elected vitie-prosidont of the Inter- 
national Council of Scientific Unions in succession 
to the late Marchoso Marconi. 

Gbu. Med. Rat Dh. Hans Virchow, omoritus 
professor of anatomy of the Univei'sity of Berlin, 
celebrated his eighty -fifth birthday on September 10, 
and Dr. Karl Jacobj, emeritus professor of pharmaco- 
logy and physiology of the University of Tiibiiigen, 
was eighty years of age on Septembear 12. 

The July issue of the Arnerican Journal of 
Eomtgenology and Radium Therapy is dedicated to 
Dr. Henrj?^ K. Pancoast, in honour of his twenty-fifth 
year as professor of roentgenology at the University 
of Pezmsylvonia. Dr. Panooast has served as president 
of the American Roentgen Ray Society, of the 
American Rndmra Society and of the first American 
Congress of Radiology held at Chicago in 1933. 

Mias E. A. Lanoley, at present organizer of 
school meals for the London County Council, has 
been appointed to fill a now post on the staff of the 
Board of Education as inspector of the arrangements 
made by local education authorities for the provision 
of meals. She will co-operate with the Board’s 
medical staff in the campaign for improving the 
nutrition of school children. 

A gbaoefttl tribute to the value of the scientific 
radio research conducted within the Empire has been 
recently paid by Mr. J, W. O. Hamilton, who has 
offered stuns to found prizes for radio research at the 
Universities of Cambridge, Melbourne, Sydney and 
Tasmania. In his letter to the Vice-Chancellor of the 
University of Cambridge, offering the sum of £600 
for this purpose, Mr. Hamilton has expressed a desire 
that the names of James Clerk Maxwell and Sir 
Ambrose Fleming, both Cambridge men, shotUd be 
asBooiated with the prize, 

Tiog Qtiekett Mioroaoopioal C3ub is holding a 
oonvoraozione in the rooms of the Royal Society, 
Burlingtan Bouse, Piccadilly, W-1, on Tuesday, 
October 12, at 7^80. 


A sPEOiAn course of nine lectures will be delivered 
at the London School of Economics and Political 
Science by Bertrand Russell on “The Science of 
Power** on Mondays at 6 commencing October 11. 
Further information and fonne of application may 
bo obtained from the Secretary, London School of 
Economics, Houghton Street, Aldwych, W.C.2. 

A Confeuence on Rubber I'echnology will be held 
in London on May 23-26, 1938, under the auspices of 
the Institution of the Rubber Industry. The president 
will Mr. S. T. Rowe. The Conference will be divided 
into two parts : (1) Methods of Improving and 

Evaluating the Durability of Rubber ; and (2) General 
Subjects. Further information can bo obtained from 
Mr. W. F, V, Cox, Institution of the Rubber Industry, 
12 WhitehaU, Lon<lon, S.W.l. 

A General Di.s<TfssiON on Lubrication and 
Lubricants, under the auspices of the engincx 3 ring and 
technical institutions of Great Britain, is being hold 
on October 13-15. It has been found necessary, 
owing to the large numbers of applications for 
membership, to arrange for the discussion to bo hold 
in the C/entral Hall, Wostminster, London, S.W.l. 
In conjunction with the discTission an exhibition 
will be held at the Science Musevim, South Kensington, 
S.W.7. The exliibits will include lubricants, bearings, 
applications of lubrication, filtration, testing and 
research, as well as on interesting series of exhibits 
from the Soietice Museum collections. The exliibition 
will remain open until October 31. 

A (3HAIR of the history of medicine lias recently 
been foimded at Buenos Aires with Prof. Judn Ram6n 
Boltrdn os its first occupant. 

The annual meeting of the International Hooioty 
of Medical Hydrology, which is oj>en to non-members, 
will be hold at Frankfort-on-Main and the noiglibour- 
ing spas on October 17-22, when the subjects for 
discussion will be bioclimatology, psychological factors 
in health resort practice and the natural history of 
peats and muds. Further information can bo obtained 
from the secretary, 109 Kingsway, London, W.C.2. 

The twenty-fourth French Congress of Hygiene 
will be hold at the Pasteur Institute, Paris, on 
October 18 and 19 under the prosidoncy of Dr. E. 
Losn^, member of the Academy of Medicine, when 
the subjects for discussion, among others, will be 
school hygiene and wholesome milk. Further informa- 
tion can bo obtained from Dr. R. Dujarric de la 
Riviere, Institut Pasteur, 28 rue du Doctour Roux, 
Paris 16**. 

EmiATUM. Referring to his letter “Transitive 
Interference in Gene Linkage” in Nattoe of Atigust 
21, p. 322, Prof. K. de Kor68y writes stating that the 
table on p. 328 contains a misprint overlooked by 
him in the proof; in column c, line g, for 0*279 
read 0»249. 
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Letters to the Editor 

The Editor does not hold himself responsible for opinions expressed by his correspondet^. 
He cannot undertake to return, or to correspond wi/A writers of, rt^ecied manmoripts 

intended for this or any other pari of Natxtbje. No notice is taken of anonymous communtcattons^ 

Notes on points in some of this week's liETTEBs appear on p. 646. 

Correspondents ark mviTEO to attach similar summaries to their oommuntcations. 


Examination^of Synthetic Resins by X-Rays 

We have aitenipU^J to stmly the ]>r<woRft of reBini- 
fication by following with the aid of X -ray didVoetion 
the transitional stages of stnicturo taking place in an 
initially crystalline compound which on heating forms 
a resin. Well-known substances of this typo aro the 
phenolic alcohols, whicli on heating form tVie class of 
resins tonned ‘salirotins'. A first result of tho X-ray 
method htia been to show that p-croaol monoalcohol 
( 2 -hydroxy -methyl- 4-methylpheiiol) changes over at 
an intermediate stage to an apparently now com- 
pound to which this note directs attention. 

The X-ray transmission spectrum of the initial 
material is shown in Fig. 1. After heating the sub- 
stance under a pressure of 17 mm. of mercuiy^ for 
30 minutes at 130®, tho sf)ectrum of tho cooled 
product changes to that sliown in Fig. 2, where the 
original rings, except for faint traces, are rc^ploced 
by others. The new rings resemble tho originals m a 


cent ; H, 6-98 per cent). It appea^ to be formed 
AS follows, and to function as a true intermediate : 


OH 

QCH»OH 

CH, 


OH 

0 


CH-OH 


CHa 

OH 


OH 


cr ■'o 

cir, CH. 


t- H .O 


I 


In addition tt> the detection of the new compound, 
further X-ray results in this particular case give more 



X-RAY DIFFRACTION PHOTOaRAPHS 8HOW1NO THE FORMATION ON HEATING p-0BE80L MONOAnOOHOL 0» 
INTERMEDIATE COMPOUND AND FINAL RESIN , 


general way but have difteront diameters and, there- 
fore, indicate a now structure. The isolation of a 
nofw oompoimd by fr€UJtional oxtraiition with light 
petroleum, from which it crystallizes in flakes melting 
at 99-100®, supports this conclusion. The nearness of 
this melting point to that of the initial material (106°) 
probably oxjilains in part why the now compound 
has not previously been noted. Tho compound has 
tentatively been assigned tho formula 3-hydroxy- 
inet}iyb2 : 2^dihydi*oxy-6 : S^dimethyl-diphenylme- 
thane (i) (found : C, 74*8 per cent ; K, 7 '29 per cent 
(xmoro-analysis) ; requires, C, 74*4 per 


definite information than usual upon the atruotuire of 
the resin itself. It will be noted that the chorootediBtio 
feature of Figs. 1 and 2 is a strong inner ring followed 
by a gap and then a group of outor strong rings. Now 
the sp^trum of tli© resin taken un<to the same 
conditions, and shown in Fig. 3, shows tmxnistoka^ly 
the same characteristics. There is a strong central 
halo corresponding to the inner ring of 1^. 2 and 
two outer halos corresponding to the oui^ irtngs of 
2. The resin is, therefore* not amnrbhoua but a 
distorted ci^tal structure with a nmleecdar artax;^ 
ment essentially similar to that of tba osystfl^ma 
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intermediate. The resin is, therefore, formed structur- 
ally by small irregular relative displacements of the 
molecules from the crystalline formation and not by 
radical rean angement of a random nature. 

The size of the unit cell of p-cresol alcohol and 
the arrangement of molecules therein will be de- 
scribed in a more detailed cotxmiumoation. 

This research has been carried out at the instigation 
of Sir Gilbert Morgan, director of the Chemical 
Research Laboratory, to whom thanks are due for 
permission to publish the results, and the X-ray work 
has been carried out under Dr. G. W. C. Kaye, 
superintendent of the Physics Department, National 
Physical I^aboratory. 

Chemical Research Laboratory N. J. L. Meoson. 

(Dept, of Scientific and 
Industrial Research), 

Teddington. 

National Physical Laboratory W. A, Wood. 

(Dept, of Scientific and 
Intlustrial Research), 

Teddington. 

Aug. 5. 

Chemical Properties of the Rare Gases 
It is known that the rare gases argon, krypton 
and xenon give imstable chemical compounds with 
van der Waals bonds, namely, the hydrates. They 
have been obtained by compressing the gas over 
water at 0® 0. In the oa»e of argon, the crystals of 
the hydrate are formed at a partial pressure of argon 
of about 100 atm. I have already shown by an 
independent method^ that radon, too, forms a 
hydrate which is much more stable than those of 
other rare gases. Radon is easily held by crystals 
of sulphur dioxide hydrates, when they are formed 
from snow and sulphur dioxide below the eutectic 
point or reorystallized. The radon hydrate is isomor- 
phous with the hydrate S0|,6H,0, os its distribution 
between the gaseous phase and the crystal obe}^ the 
Bcniihelot-Nemst law : the ratio Rn/SO, in crystals 
is proportional to the corresponding ratio in the gas : 

Rn (crys.) Rn (gas) 

SO,(orys,) "" ^ SO,(gas)' 

where the constant D for Rn has tlie value (>’6. 

I have also studied the possibility of an iso- 
morphous ‘seizure* of argon and neon by the crystals 
of sxilphur dioxide hydrate, when formetl from 
sulphur dioxide and snow at — 8® C, I found that 
argon is held by this hydrate, and could thus be 
transferred quantitatively from the gaseous phase 
into the crystals. The partition factor is oonstemt 
and equal to 0*007. No neon hydrate (or any other 
compound of neon) is as yet known. Its dissociation 
pressure is presumably some thousands of atmos- 
pheres. Nevertheless, neon is also taken up by 
the crystals of sulphur dioxide liydrate, though with 
greater diffictdty than argon. Only 1*2 per cent of 
neon goes into the crystals after passing ninety 
charges of sulphur dioxide into a tube containing 
snow and neon at — 8® C., each time about 80 per 
cent of the sulphur dioxide being deposited as 
hydrate. Under the same conditions only traces of 
heHum, not more than 0*2 per cent, could be found 
in the crystals. Consequently neon, too, foims a 
hydmte, isomorahous with the sulphur dioxide 
hydrate, of the fortnula Ne.dHiO ; the constant D 
for neon js of the order of 0*00006- 
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Different stability of the rare gas hydrates makes 
it possible to separate them quantitatively by 
chemical moatis. After twelve depositions of sidphur 
dioxide os hydrate of the order of 60-70 per cent 
each, more than 99 per cent of radon is transferred 
into the crystals. By means of a current of sulphur 
dioxide more than 99*5 per cent of helium and neon, 
and about 90 per cent of argon, may be separated 
from crystals containing radon. For a quantitative 
separation of argon and radon, the hydrate must 
bo decomposed and the separation repeated. For 
quantitative deposition of argon (98 per cent), 160 
depositions of sulphur dioxide liydrate (80 per cent 
each) are needed. The whole operation lasts 8-9 
hours. The depositing crystals seize, chemically and 
mechanically, no more than 0*5 per cent Iielium and 
about 3 per cent neon. Consequently, it is possible 
to separate chemically argon and radon from helium 
and noon, and radon from argon. It is interesting 
to note that the chemical properties of argon are 
nearer to those of radon than to noon. 

B. A. Nikitin, 

State Radium Institute, 

Tyoningrad. 

Aug. 26, 

* Nikitin, B. A„ Z. anorg, aikf, Chtm,, 227, 81 (1036). 


Proliferation-promoting Substances from Cells injured 
by Ultra-violet Radiation 

As reported in this j oumaP and elsewhere *, 
fractions which stimulate the growth, fermentation 
and respiration of yeast have been isolated in our 
laboratories from colls injured by ultra-violet irradia- 
tion, X-rays and other means. Tlie following experi- 
ments by a now toclinique have confirmed the 
production of proliferation-promoting substances by 
cells injured by ultra-violet radiation. 

Rea<ier’H mediiim solidified with agar was out into 
blocks 3 mm. x 6 mm. x 6 mm. Dilute suspensions 
in Reader's medium from cultures of S* cereviaicB 
grown on Saboraud’s slants were applied to the tops 
of these blocks. Cover glasses were put over the 
inoculated areas and seal^ to the blocks with agar. 
The materials to bo tested for proliferation -promotion 
were added to the bottoms of the blocks, and tlie 
cover glasses and banging blocks placed on culture 
slides ringed with ‘Vaseline’ . The cultures were in- 
cubated at room temperature for 24-48 hours. Areas 
of growth on the tops of the blocks were then recorded 
by photomicrographs. The proliferation-promoting 
materials diffused from the bottoms of tlie blocks to the 
cells on top, where they caused increased proliferation. 

Effects of the following materials were compared : 
water. Reader’s medium, unirradiated and irradiated 
yeast suspensions, coll -free fractions from unirradiated 
and irradiated yeast suspensions, and a highly potent 
bios preparation from malt combings. Yeast sus- 
pensions were prepared by adding 3 *6 gm. of baker’s 
yeast to 200 o.c. of Ringer’s glucose-phosphate 
solution. Portions of these were irradiated in quartz 
test tubes, with constant stirring, by the full ultra- 
violet from a quartz mercury arc until about ninety 
per cent of the cells were killed. Cell-free fractions 
were usually prepared by centrifuging the suspensions 
for 16 minutes and deorating the supernatant fluid, 
occasionally by filtration through a Berkefeld filter. 

In ^1 exp^iments, growth on blocks to which 
ultra-violet injured cell suspensions or cell -free 
fractions firom these had been added was much greater 
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than on blooka to which unirradiateci cell Huepensions 
or cell -free fraotionB therefrom, water. Reader’s 
medium, or notliing had been atldod. Hios caused 
approximately the same growth os tlio irriuliated cell- 
free fractions. The accompanying table summarizes 
the results and the photomicrographs (Fig. 1) are 
typical of the 24-hour oultui'es. Addition of Reader’s 
indium (not included in the table because it was 
used in only a few experiments) produced no notice- 
able effect. The apparent stimulation by cell -free 
fractions from non -irradiated cells seemed to result 
from mechanical injury to the colls during centri- 
fuging. 

SlTHMAKV OK EXPBHIHBNTH 

Ter cent of area on U>p covered Dry weight 
IVTaterial addled to with grf^wth of material 

liottom of block After 24-27 Jir. After 47-48 hr, added to 

block 

0*025 mgin. 


O‘00ll mgm, 
0 ‘025 tngtn. 

0 0008 mgm 

0 0037 mgui. 


Non-irmd, cell sms- 


poiwlon 

7'1 

10-2 

W*ter 

7 >8 

10*5 

Nothing 

9‘3 

29-5 

CoU-ftoe fraction ftom 

non-lrraU. 

U'8 

lio data 

Irrad, ot^ll suspcntilon 

30 .fl 

70-3 

Cell-fnic ftrftction from 

Irrad. coIIh 

371 

79-2 

Kreke's bloa prop. Ko. 

14 

41*4 

no data 


Ultra-violet absorption spectra of coll -free frac- 
tions from irradiated and non- irradiated cells showed 
considerable difference. Those of irradiated fractions 
were similar to the spectra of proliferation -promoting 
factors from yeast and irradiated liver colls rt)ported 
previously*, 



(a) (6) 

Fig. 1. 

PhOTOMJCROGBAPHS of tops or AQAK BI.0CK8 attek 
26 HB. (a) NON-milADlATKO OKU, SUSPENSION ADDED 
TO BOTTOM or BLOCK. (6) JllHADIATKD CELL SUS- 
PENSION ADDED TO BOTTOM OF BLOCK. 


We believe the proliferation-promoting factors pro- 
duced by ultra-violet injured cells afford a duo to 
the explanation of wound healing and possibly of 
certain types of malignancy, as will be discussed more 
fully elaewhero. 

John R. Loopbotoow. 

Ckcilia Marie Dwykr. 
Institutum J)ivi 'I’homae Graduate School 
of Scientific Research, 

Cincinnati, Ohio. 

July 15, 


» Pardon, Norris, Lopfbourow and Ruddy. Natbrb, 129, 689 (1937 
, Ruddy, ImUtOurn JDitrf Thcmi 


October 9, 1937 

Infn-Red Spectrum of Tetradeutetoetfaylene 

The moleoula C 1 D 4 has twelve fundamental modes 
of vibration, of which six should be observable in 
Raman scattering, five in infra-red absorption, while 
the remaining one must be deduced from combination 
frequencies in the infi^-red or from measurements of 
specific heat, A knowledge of those is of considerable 
interest in the theory of molecular vibrations (a) as 
a qualitative check on the assignment of the funda- 
mental frequencies of the C,H 4 molecule, ( 6 ) as a test 
of various potential functions which have been 
advanced to correlate the frequencies of C 4 H 4 . Of 
those twelve frequencies, so far only four have been 
reported, being recently observed in the Raman 
spectrum by de Hemp t inn e, Jungers and Delfosse^. 
We now wish to report briefly on investigation in the 
infra-red by which we have identified another four 
of the twelve fundamentals. 

The specimen of 0*04 toployed was kindly given 
us by Prof, de Hemptinne of the University of 
Louvain and contained about 10 per cent of CgD^H. 
Strong absorption bands were found at 4'28p, 4*66(x, 
9‘28(x and 13*85 {jl ; a weaker band was observed at 
6*7jx, while still weaker bands appeared at and 
10 *76^. The stronger bands have all been examined 
\mder high dispersion with the exception of that at 
4*28 [jl, which practically coincides with a very strong 
atmospheric absorption due to carbon dioxide. From 
the contours obtained it has been possible to make the 
identifications indicated in the accompanying table. 
The most puzzling feature is the non-appearance of the 
frequency Vg. This is particularly interesting since 
the corresponding frequency in 0464 has usually been 
supposed to coincide with Vn, although it is not 
easy to distinguish two separate banrls in the absorp- 
tion contour. One might have expected the separation 
to be quite marked in the deutero -compound. We 
have, in foot, observed a distinct double maximum in 
the band at 13*85(Ji, but it is not possible to attribute 
one of these to the frequency vg since the latter 
should not possess a shaip Q branch. The possible 
explanations of this double maximum would take 
too long to discuss here, and will be dealt with else- 
where, as will also the interpretation of the weaker 
bands. 

As regards ( 6 ), it is interesting to compare the 
observed values of the infra-red frequencies with 
those predicted by using the various potential 
fimctions proposed for CgH 4 . This is done in the 
table. 


C.H 4 

c.n4 

(cm.’*) 

Manneback 

and 

Vtirloyitwi* 

Butherhind 

and 

Dennison* 

Thom^n 

and 

JLlunett* 

Bonner* 

Observed 

Pi 2988 

2168 

( 1 ' 8 ) 

2220 

(1-4) 

2101 
< 8 ‘7) 

2150 

< 1 * 8 ) 

2102-8 

n 1444 

1072 

(0-6) 

1056 

(T9) 

1187 

(lO'S) 

1071 

(O-fl) 

1077*4 

r, 3107 

2325 

(0-4) 


2328 

(0‘4) 

11 

2335 i: 5 

V, 950(7) 

678 


1016 

767 

t 

Pu 950 j 


720 

( 0 * 6 ) 

— , 

505 

(29) 

719*6 

724-7 


It will be seen that disoreponoies between predicted 
and observed values (which are expreeiKid as per* 
oentages in brockets below each frequency) are 
only of the order expected through the Xkegleot of 
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anharmoaioity (2 per oeiit)i except in the coeo of t^o 
of Linnett and Thompson's, and one of Bonner’s 
predictions. It is also noticeable that an observation 
of V* would be another extremely helpful criterion, 
since here the predicted values show tho widest 
spread. Work is being continued on tho location 
of V,. 

G. B. B. M. SUTIIEKLAKD. 

G. K. T. Conn. 

Laboratory of Physical Chemistry, 

Cambridge. 

Sept. 6. 

‘ Uo Umptiime, M., Junsere, J., and D^'Ifogso, J., Natiikk, 140, 
323 (1037), 

•Mamiebftck, 0., and Verleywn, A„ Nature, 188, 307 (1930); 
Ann, Soe, Seimt. Jirwc^UIf4, B, 66, 340 (1030) : 57, 31 (1037). 

* Sutherland, G. B. B. M., and Dermiaon, D. M., Vroc. Roy. Roc., 
A, 148, 260 (1035) ; SutherUnd, G. B. B. M., /Voc, Hou. Roc,, A, 141, 
365 (1033) for treaitiusnt of I'm. 

* Thompson, H. W., and Linnett, J. W., J. Chem. Soe., 1370 (10.37). 

* Bonner, L. O., J. Amer. Chem. Soc., 68, 34 (1030). 


Physiology of Nematodes 

Thje initial success, or failure, of a primary infesta- 
tion of a host by parasites must be largely the result 
of the effect on them of the environmental conditions 
provided by the host, conditions which must also 
control their distribution witliin the host. Unfortu- 
nately, little is known of the reocjtions of parasites 
to definite features in their environment, and in 
order to help relievo tho paucity of our knowledge 
of these problems, experiments wore made with 
nematodes from tho alimentary canal of sheep. 

Before the experiments could begin, it was necessary 
to make an attempt to settle the controversial 
question of the respiration of parasitic nematodes. 
Most workeiB, mainly as a result of experiments with 
various species of Aftcaris, believe them to be anaerobic, 
but I was forced to conclude that nematodes from 
tho sheep, at least, have on rerobic existence. Tlioy 
are killed by periods of oxygen -hick greater than 
forty-eight hours, even when arrangements are made 
for any by-products of their metabolism which may 
have permeated their cuticle to bo removed from 
their environment. 

Studying the effect on the nematodes of solutions 
of varying pH, it was found that the lower limit of 
acidity tolerated by Ostertagia ciramicincta (pH 3*2), 
a species normally found in the abomasum or digestive 
stomach of the sheep, was not low enough to allow 
it to live in the stomach of animals such as the dog 
or horse, or in the abomasum of cattle. Tho lower 
limits without adverse effect on the species from tlm 
small intestine euro not low enough for them to 
parasitiase the al>oinasum. 

In an infestation by nematodes of the small 
intestine of sheep, the various species inhabit more 
or less definite regions, each characteristic of the 
speoi€»8. It was found that the distance of these 
‘regions' from the bile duct opening could be correlated 
with the effect of sodium glyoholate and sodium 
taurooholate on the different species. Thiw the peaks 
of infestation of Trichostirongylua colubriformia and 
T. vUrinuA occurs within about five feet of this open- 
ing, while those of Nematodirua ap. and €o<^eria ap, 
are not within nine or ten feet of it, and it is Tricho- 
atrmgylua v^ioh withstands the greatest concentra- 
tion of bile salts. 

An was also made to discover the food of the 
nematod«#----the apecies dealt with are Tricho- 
and are not found attached to the mucous 
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membrane. The demonstration of hasinoglobin within 
them was not taken as proof of their blood -sucking 
habits ; indeed, the evidence leads to the conclusion 
that nomatodos of the alimentary tract synthesize 
this substance for themselves, presumably Ixxsause it 
is a necessary constituent of their bodies if they are 
to live an aerobic existence. No definite indication 
of their actual food was obtained. Bacterial diffi * 
cultioa hampered the experiments, but in one series, 
when they were overcome by placing Oatertagia in 
an apparatus whereby abomasal fluid could bo per- 
colated over the worms, they lived no longer than 
tho controls in Ringer-Locke solution. The attempts 
at blood -feeding with this species and with those 
from the small intestine also failed to keep the worms 
alive longer than ‘starving’ controls. As yet, only 
tentative conclusions can be drawn, Init it seems that 
something to be found at or in the mucous membrane 
of the intestine, possibly the tissue itself, must be 
incorporated into the experiments before the culture 
of adult nematodes will be successful. 

A full account of the experiments will be published 
shortly. 

D. G. Davry. 

Institute of Animal Pathology, 

University, Cambridge. 


Effects of Salts on Emergence from the Cyst in 
Protozoa 

Tiie physiology of eucystinent and exeystroont of 
Protozoa and other micro-organisms has received little 
attention. In the case of the oiliate Colpoda cucuUua, 
it has been earlier shown' that emergence from tho 
cyst, or exeystniont, is brought about by some 
special substances present in tho exeyeting medium, 
which is usually hay infusion. Part at least of tho 
active material was shown to bo other-soluble. We 
have therefore subjected hay infusion to fractionation 
in order to isolate and identify tho active exeysting 
substance. 

It was foimd unexpectedly, however, that exc3rgt- 
ment is not due to a special substance but is a property 
of the salts of a niunbor of organic acids of low 
molecular weight. There were identified, in the ether 
cxtra^^t of an infusion of timothy hay, oxalic, succinic, 
acetic, fumaric, tartaric, malic and citric acids, these 
being either isolated or determined by methods in 
the literature. The potassium salts of all these wore 
active, to varying extents, in causing exeystment. 
Activity is a property of the salts and not of the 
free acids, potassium and sodium salts being about 
equally active. 

Since activity varies widely among the different 
acids, this provides perhaps the most favourable 
opportunity yet known for studying tho relation 
between chemical structure and a biological activity. 
Preliminary results of this part of the work indicate 
that, in a homologous series, activity decreases with 
increasing molecular weight, heptylic and azelaic 
being the upper limits with mono- and dibasic-acids 
respectively. Activity is greatly increased by the 
presence of a hydroxy group in tho p -position, but 
apparently decreased when it is in the a-position. 

In an attempt to account quantitatively for the 
activity of hay infusion in terms of its content of 
known acids, two important modifying factors have 
been disclosiwi. First, the ether*insoluble residue 
considerably moreosee the activity of the salts of the 
various acids, although it possesses little activity 
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alone* Evidence for this phenomenon, which re- 
semblee the interaction of the bios factors in pro- 
moting yeaet growth, was given earlier \ This action 
of the ether residue, we now find, may be imitated 
by means of a mixture of sugars and phosphate 
having approximately the same dry weight per cubic 
oentimotre as the ether residue. 

Secondly, some of the salts increase the apparent 
activity of others. In certain combinations this effect 
may be as large as that of the other residue, that is, 
the activity is multiplied about four times. Although 
even {-maJate, the most active so far found, shows 
little activity at the concentration at which it is 
present in hay infusion, nevertheless in combination 
with other salts the activity is considerable. A 
synthetic mixture of potassium salts of the various 
acids, each at the concentration present in hay 
infusion, possessed about one sixth the activity of 
the original infusion, but when in conjunction either 
with the ether- insoluble residue or with the mixture 
of sugars mentioned above, this figure is raised to 
two thirds. Several active fractions from hay infusion 
remain unidentified; but since the total activity of 
these is small compared to that of the acids already 
determined, it is clear that the exeysting activity 
of hay infusion is largely exjilained on the above 
basis. 

Kenneth V. Thimann. 

A. J. HAAGEN-SMrr. 
Harvard Biological laboratories, 

Cambridge, Moss. 

Sept. 10. 

' TMmann, K. V., anrt Barker, H. A., J. Exjt. Zool.^ 00, 37-57 
(1084). 


Galileo and Mathematical Demonstration 
Ik support of his contention that Galileo regarded 
mathematical demonstration as an a priori method 
of reaching truth, Q. J. Whitrow, in his contribution 


to the supplement to Nature of June 12^, states 
that my uncle, the late Mr. J. J. Fahie, has shown 
that “to satisfy his [Galileo’s] own mind alone he had 
never felt it necessary to make any [experiments]”. 
This is a misquotation. In my uncle’s book the 
words are* : “It was in reference to this controversy 
[on fioating bodies] that Galileo declared that 
ignorance had been the best master he ever had, 
since, in order to be able to demonstrate to his 
adversaries the truth of hie conclusions, he had been 
forced to prove thtsm by such a variety of experi- 
ments as made himself doubly confident ; though to 
satisfy Ilia own mind alone he had never felt it 
necessary to make many”. 

WlLUAM CUSAOK FaHIE. 

University College, 

Dublin. 

* Naturk, 180, 1008 (1037). 

■ Fahie, J. J., ••OttUieo*’. p. U6 (1003). 


The statement in my contribution to the supple- 
ment to Nature of June 12 is inaccurate, and I 
apologize for misquoting the late Mr. J. J. Fahie. 
Actually I did not have access to bis original article 
and quoted from E. A, Burtt “Metaphysical Founda- 
tions of Modem Science” (2nd edition, Jan. 1932), 
p. 66, whore, in referring to Mr. Fahie’s article, the 
vital word ‘any’ is misquoted for ‘many’. Until 
receiving Mr, Fahio’s letter I was naturally imawaro 
that Dr. Burtt had misquoted. 

The point I wished to emphasize (owing to the 
unfortunate misquotation it was over-emphasized) is 
that a priori mathematical reasoning played a much 
larger part in Galileo’s work than is generally realized. 

G. J. Whitrow, 

Christ Church, 

Oxford. 


Points from Foregoing Letters 


X-BAV photographs indicating changes in the 
structure and molecular orientation of p-cresol mono- 
alcohol during the process of resinification on heating 
ore submitted by N. J. L. Megson and W. A. Wood. 
A new crystalline oompoimd (m.p, 99"100®) is first 
formed apparently by condensation of two molecules 
with elimination of water. The resin which results 
on further lieating shows signs of a distorted crystal 
structure, and the authors suggest that it is formed 
by small irregular displacements of the molecules 
from the crystalline formation and not by radical 
rearrangement of a random nature. 

B. A. Nikitin states that, as in the case of radon, 
other rare gases, namely, argon and neon, are taken 
up in definite proportions by sulphur dioxide hyxlrate 
(formed from sulphur dioxide and snow at — 8® C.) ; 
he concludes that noon also forma a hydrate, as is 
known to be the case with argon, krypton, xenon 
and radon. Different stability of the rare gas hydmtee 
makes it possible to separate chemically argon and 
radon from helium, and neon and radon from argon. 

Photomiorographs showi^ the growth-stimulating 
effect upon yeast {8. osreeisue) of substanoes produced 
in cells irradiated with ultra-violet light are submitted 
by G- S. Spewrti, Prof. J. B. Loofbourow and Sister 


C. Marie Dwyer. The authors describe a new technique 
of testing proliferation-producing substances, and 
give a table showing comparative efieot of irra^ted 
colls, Kreke’s ‘bios’ preparation and controls. 

The infra-red absorption spectrum of tetradeu- 
teroethylene has been investigated by Dr, G. B. B. M. 
Sutherland and G. K. T. Conn, who liave thus 
identified four of the fundamental frequencies of 
vibration of the molecule. 

D. G. Davoy discusses certain aspects of the 
physiology of ^nematodes from the alimentary canal 
of sheep. Acidity and the toxicity of bile salts are 
fetors which influence their speoifioity and also their 
distribution within their host. He has failed to dk- 
oover their actual food requirements, but points out 
that simple immersion in blood or alimcKataiy caned 
fluid is probably insufiloient for their culture %n tairo. 

Emergence from the cyst of the protozoan OoUpoda 
cucuUua, which takes place in hay infbaion, is found 
by K. V. Thimann and A. G. Haagen-Smit to be 
due to the presence of i^tassium mts of oertain 
organic acids (oxalic, suoomio, acetic, fumaric, etc.). 
They find that the ether-insoluble po^cm of the hay 
infusion, which by itself is inactive, facf#sed the 
activity of the organic salt. 
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Research Items 


Pleistocene ReUtioxui in East Anglia and Germany 

Du. Fkbdbbice: E. Zbunku, in Bupport of tho 
tentative sclieme for the inttirprotation of tlie 
Pleifltooene depoaitR of Ea»t An^^Iia put forward hy 
Prof. P. O. H. Boswell (1932 and 1936) has instituted 
a comparison of those deposits and those of th<‘ 
Pleistocene of northern Gonnany {Froc, PrehiHi. Soc., 
3, 1 ; 1937). There is aitimarkablo similarity botwoon 
the two series in (1) stratigraphical sequence, (2) in 
the palfeontological ewidenee from the Cromer Forest 
Bed and that of Mosbach and Manor, and (3) a fair 
agreement in the arohaMjlogical sequence. In 
the geological evidence the correlation is as 
follows : (6) Scottish Hetulvance — Pomeranian — 

Wiinn 3 ; (5) Hunstanton Brown Clay— Woe hwd— 
Wumi 2 ; (4) Upper Chalky Boulder Drift -Warthe 
— ^Wurm 1 ; (3) Great Chalky Boulder Clay -Soalo — 
Riss 2 ; (2) Norwich Brick -earth and (?) Cromer 
Till — -Elster — Mindel 2 ; (1) a possible glaciation in 
late fJrag times — a supposed early gla<uation of 
\mknown ext^msion — Giinz, The evidence from 
floxne is the first from a British station to show a 
minor interglacial oscillation, which is correlat 0 <l with 
the ‘*Pre-Wiirm”, or so-called warm Mousterian, of 
Germany betwt^en Saale and Wiinn 1. This implies 
the identification of Hoxne as Riss-Wurm ami not 
Mindel -Hiss, as has been maintained by some. A 
comparison of the Cromer Forest HcmI fauna with 
Mosbttch and Mauer imlicates that it belongs, os they 
do, to the Giinz -Mindel interglacial, while the Crags, 
affording evidence both geological and palsoonto- 
logical of a cool climate or even of two cool sub- 
phases, may be regarded, with some n^sorvo, os 
Giinz. The archfcological succession, beginning with 
Mr. Reid Moir’s Crag industries as Giinz, and the 
Chellean or Abbevillian as Giinz-Mindol jnt*?rglaciai, 
while Clactonian 3 (High l^odge) is assigned to Risa- 
Wiinn, is shown to coincide fairly closely with the 
sequences and their geoh^gical correlatiouH in both 
Geniiany and France, 

Early Sculpture from Iraq 

SoMiB unusual and important examples of early 
Sumerian and Babylonian sculpture from Iraq 
acquired for the British Museum (Bloomsbiuy) by 
the National Arts Collections Fimd liave been 
described and figured by Mr. Sidney Smith (Brit. 
Mus. Qtiarterly, IX, 3). The earliest in liato is a grey 
granite vase, egg-shaped, with slightly flattened 
base. The present maximum height is inches. 
Beginning J inch above the base are three rows of 
round-topped leaf-like decoration, which often repre- 
sents mountains ; while the circumference at the 
centre is divided between two groups representing 
Hons, each attacking a btiU, The theme and carving 
show that this vase is closely connected with a lime- 
stone libation vase now in the Bagdad Museum 
found at Erech, stratum HI. This fixes the date as 
the period of the polychrome pottery called Jemdat 
Nosr’ word, before the archaic Sumerian period. A 
steatite bowl, 7 inches in diameter, 4i inches high, is 
carved on the outside in continuous low relief, which 
breeka np into separate poups, representing several 
acts, or different parts a ritual, the connexion of 
water, bulls, shakes, vegetation, pointing to a rain- 


making ritual. Apart from its oxot^ptioual artistic 
morit, the bowl is of interest from the historical point 
of view. It is not later than the early part of the 
Agttde poriod, about 2500 b.o., and it may b4> oarliej*. 
The appearance of Indian bulls On a local piece of 
work shows that close trade connexions led to ru 
interchange of religious ideas. Secondly, the ap- 
pearance of marked astral symbolism is important, 
because ordinarily Early Dynastic monumentB show 
no such symbols, whereas they appear on the seals 
of early Indian typo in some profusion, and in the 
same obscure connexion as on the voso. At present 
them is nothing improbable in the hypothesis that 
astral symbolism came into Sumer in the Early 
Dynastic jK?riod, through contact with the nneiont 
civilization of India. 

Movement within Paramecium Fragments ' 

In the usual protoplasmic streaming, or cyclosis, 
within Paramecium, the whole space of the endo- 
plasm is occui)i('d >)y a counter -clockwise movement, 
ttu5 cause of' which lios not yet bwn adet^uat/cly 
interpreted. Toruhiito Hosoi narcotized J^ara nerium 
(cafMlatum tyi>o) by /#o-propylalcohol and then cut 
the animals transversely into two parts at different 
levels (J. PaCf Sc.l. Imp. U>tiv. Tokyo, Zoo.. 4. 299 ; 
1937). In each out portion of whatever type cyclosis 
took place in the same direction as in the iutiiot 
animal and without any marked change in tJ^o rate 
of flow after the injurious effect duo to dissoc^tion 
liad subsided. The author suggests that the motive 
force of the movement may lie in special substances 
attracted to the interBurfoco betwexm the o<*topia8m 
mid the endoplasm and tlius may ho along the (attire 
course of the cyoloHiH. 

Anurctic Polychaetes 

A STUDY of the polychaetes collected by the 
Bclgica Antarctic Expedition of 1897-99 was begun 
by M. Pruvot many years ago, and liy 1005 he 
had made numerous notes and drawings on the 
Aphroditidoe. His death unfortunately took place 
before the work was ready for publication, and thus 
it happens that it is only now that Prof. P. Fauvel 
has ably edited and brought together those obsorva- 
tions imd drawings of Pruvot whicli arc still of 
interest to-day (“Kdsultats du Voyage do la Bclgica 
on 1897-99”. Rapports scientifkiuee : Zoologic. 
Polyohetes par Piorro Fauvel. Anvers, 1936). Prof. 
Fauvol has in addition complete<l a description of 
the collection. At the time when it was originally 
made, mom than a dozen species wore new to science, 
but during the years that have elapsed since then 
most of thorn have been described in the reports of 
other oxpGHlitions, leaving tluee only to be hero 
recorded as new. The Bdgica recortls are. however, 
valuable in that they give additional evidence con- 
cerning geographical distribution, and from that point 
of view especially this report will be welcomed. 
Emphasis is placed on the cosmopolitan distribution 
of certain species, at one time considered bipolar, 
but actually found in temperate and tropical seas 
of both hemispheres. It is also remarked that tem- 
perature seems to have much more influence on 
polychaetes than does pressure. 
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Rust Fungi of the Philippines 

Maky nnw epecios ox'e dosnribed iti the second 
|^per» by J. C. Arthur and George B. Cummins, on 
^iUppiue mat fungi in the Clemens collection, made 
in 1923--26 {PhUippine J. Scu, 61, No. 4. 463-488 ; 
Deo, 1936). Vroesopaora fid, as its speoifio name 
suggests, attacks Ficus mriegatua ; Puccinioaira 
detnmsice parasitizes a species of Berberia ; Oenmaia 
asciculcUa occurs on Pubus sp., whilst I J redo derridi- 
cola forms pustules uix>n the insecticidal Dtrria plant. 
Sphccrophragmidiutn irregulure, Ravendia Icavioides, 
Bpumula cletmnsim, many species of the genus Uredo, 
Endophyllum cnmufculatum, Puccinia pleclranthella, 
P. Imnigraphidia, Aecidium tnanilense and A. dapsile 
add to the imposing list of species now to aoionoo. 
Latin diagnoses make the descriptions of inter- 
national value. 

Tobacco Mosaic Protein 

Two papers recently available {Proc. Anier. PhiL 
Soc., 77, No. 4, April 22 ,1937) summarize the funda- 
mental work on virus proteins carried out at the 
RockefoUor Institute for Medical Research. Dr. 
W. M. Stanley gives evidence to justify the conclusion 
that a protein of unusually high molecular weight, 
obtained by him in crystalline form, is actually 
tohac (!0 mostiic vinis. The crystalline protein pre- 
jmrtxl from svich diderent^ hosts lis tomato ami plilox, 
has the saitie chemical composition, isoelectric point, 
optical rotation and biological tictiviiy. Normal 
plant protein has a much lowf3r molecular weight, 
and has other properties din’erent from the virus 
protein. Crystals of the pre])ared material are needle- 
shaped, 0*02-0 *03 mm. long, and give a regular 
crystalline pattern on X-ray analysis. Dr. Stanley’s 
paper is highly informative, and supplies a succinct 
digest of the most recent work on this complex 
subject. Dr. Ralph W. G. Wyckoff describes “The 
UltniceutnfugaJ Study of Virus Proteins” in the same 
jotimal (pp. 455-462). He gives particulars of an air 
ultracentrifugo inspii^ed by the original apparatus 
of iSvodberg, with which he has demonstrated that 
the vims protein hm a molecular weight of approxi- 
ynately 17,000 ,000. The apparatus can also ho used 
to test whether the virus is one molecular species, 
or a family of relate<l proteins, and can be employed 
to purify n virus extract, without chemical treatment, 
with its ultimate loss of strength. The delicacy of 
this method should make it possible to study less 
sturdy viruses than tobacco mosaic, and slioukl open 
a new avenue of investigation. 

Map of Ellsworth Trans-Antarctic Flight 

Thk material for a map of the Ellsworth trans- 
Antarctic flight of 1936 has been assembled by Mr. 
W . L. G. J oerg and Mr. O. M. Millar in the Oeograpkioal 
Review of July. Tlie data consisted of sixty-six 
phott^giaphs taken during the flight and certain 
related photographs token by Wilkins during his 
^ht in 1928, Although much of the map is tentative, 
certain important conclusions emerge. Stefansson 
Strait of Wilkins disappears, and the peninsular 
character of Graliain Land is re-established. Of 
equal interest is the narrow strip of shelf-ice lying 
on the south-western aide of Graham Land and 
separating it from an enlarged Alexander Land or 
Island. This waa crossed at an altitude of 3,060 
metres and photographs were taken especially of the 
Alexander lind side. This was more thorougldy 
explored later by Hr. J. flymill and found to be at 


least 200 mUos long. The Graham Land side was 
found to be mainly eruptive rooks, and the Alexander 
Land side foasiliferous stratified rocks. The two sides, 
contrasted in the photographs, probably represent 
the meeting of the plateau and Andean stniotures 
of Antarctica, Farther along the track various moun- 
tain peaks wore seen, notably the Sentinel Range 
(lat. 77^^ 16' Sm long. 88° W.) and another too far 
distant to photograph or even to place accurately, 
in about lat. 78°-80° S. and long. 86°“90^ W, Nearer 
the Ross Sea the high ice plateau seems to be unbroken 
by range or nunatak. The ma})s are on vaarying scales 
and bring out those and tjthor foattires clearly. 

Effect of Obstacles on Sunshine Records 

Thk ideal to be aimed at in the placing of a recorder 
for the measurement of the duration of sunshine is a 
position whore the sun i^ never obstructed when at 
a sufficient height above the liorizon for a record to 
be obtained. For the standard instrument used in 
Great Britain — the Campbell -Stokos recorder — which 
focuses the sun’s rays on a cord and produces a bum 
when those rays are strong enough — it has been 
found that practically no record is obtained until the 
elevation of the sun exceeds 3°, The task of finding 
a position quite free from obstacles of groatesr eleva- 
tion than 3° over those portions of the horizon, 
roughly from north-east to south-east, and from 
south-west to north-west, above which the sun posses 
during some part> of the year at leas than 3° elevation, 
is in many places an impossible one, consequently 
some informat/ion is desirable about the amount of 
loss resulting from obstruction, and this has boon 
8uppli©<i by E. G. Bilham in “The Effects of Obstacles 
on Sunshine Records” {Profi Note 76. (M.O, 336p.) 
London : H.M. Stationery Office. 4d. net.). The 
problem cannot be solved simply by calculating the 
length of time during which the sun is obstructed and 
comparing that with the total time during which it 
is above 3°, because there is a decided falling off in 
the frequency of recordable sunshine as the sun’s 
elevation diminishee, due to haze, atmospheric 
ab8orj.>tion., varying cloud perspective, and other 
factors. If, however, the average percentage of the 
day’s srrnshine recordeti when the sun’s elevation is 
below various values in places free from obstmotion 
is obtained, it is then possible to find the average 
percentage losses for obstmotion of those values at 
places that have such obstruotions. This is done up 
to ] 2° elevation, and it is shown that the peroenta^ 
loss for a given altitude of obstmotion is less m 
summer than in winter and less in the south of 
England than in Scotland. It is cheering to find ^at 
in gexieral the percentage loss is much smaller than 
might have been expected ; for example, in the 
summer half of the year, obstacles of 6° cause on an 
average little more than 1 per cent loss even if they 
extend lateroliy over the whole of the region occupied 
by the sun when its elevation is less than 6°, 

Nature of Calomel Vapour 

OoNTsmsnASXJ! interest has been ttfiKaa in the 
nature of calomel vapour os deduced from vapour 
density measurements, that is, whether oalom^ is 
HgCl or Hg|Cl|, since this is connected with the 
problem of the molecular complexi^ of tneremous 
salts. Earher mefksurements coirespmided 
Odling, m 1864, observed that a pieoe of gold lojKf is 
amalgamated in calomel varwur and he 
that the vapour as dimeiated to sbme e^ni at lesat 
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into Hg and HgCIt, and this was oonfirmod by others. 
Smith and Menides in 1910 showed that at 400"‘ die- 
Booiation was comploto in the sense of the equation 
SHgCI HgClj. Since the mean molecular 

weight still corresponds with the fomiuJa IlgCI* this 
is in agreement with previous work. H. B. Baker in 
1900, however, had reported that when calomel was 
dried for three weeks in the dark with phosphorus 
pentoxide its vapour density at 400"^ conesponds 
with Hg|Cl|. F. T. Gucker, jun., and B. H. Munch 
(J* Chem. Soc., 59, 1276 ; 1937) liave now 

reinvestigated the matter by measuring ilio absorp- 
tion of the resonance line 2537 A, by calomel vapour. 
From 450” to 100” the lesults indicate completes 
dissociation of the vapour, in accordance with Bmith 
and Menzies* results, in the case of undr k^d calomel. 
The vapour of carefully dried calomel shows the 
{>re8ence of mercury only at temperatures from 400° 
to 250° but not bolow. Calomel sublimed in a vacjuum 
at 200° and condensed on a target cooled with liquid 
air shows no trace of merciiry, whilst the condensate 
from a mixture of mercury and excess of morciiric 
chloride, sublimed in the some way, showed mercury in 
the d0|>osit. The vapour of carefully dried calomel also 
showed general absorption in the ultra-violet, which 
the undried calomel does not show. The results of 
vapour density measurements of oarefidly dried calomel 
at 375°‘-425°, however, correspondfid with HgCl (or 
Hg i HgClg) and not with HgjOlj as found by Baker. 

Production of Artificial Radioactive Elements 

iKTKBKSTma work on the prodttciion of artificially 
radioactive elements by bombarding lithium and 
magnesium with a -rays of 8 cm. range from thorium - 
C' is reported by A* Eckardt {Ann. Fhya., [v], 29, 
497 ; 1937). No radioactive elements could be 
detected by means of a Geiger counter when litliium 
was bombarded. Nuclei which might possibly have 
l>een formed are *JBe and JB [{Li -f }Ho JB -f Jn; 
JLi 4- {He “Be-f}H]; but ’JBe is shown to be a 
stable nucleus. The stability of {B remains aii open 
question, since its mass had not been determined 
when these experiments were carried out. Three 
possible radioactive nuclei, {JSi, fJAl and {{AI, could 
be obtained from magnesium, of which the fimt two 
wore detected. Their hadfdife periods are 7*6 min. 
and 2-2 min., respectively. 

Adsorption of Oases and Vapours on Activated Charcoal 

A coNTBiBuaiOJsr to our knowledge of adsorption 
and the formation of surface compounds is mode in 
a note by E. Juza and B. Longheim {Natunvks., 
25, 622 ; 1937). The adsorption of gases and vapours 
on activated charcoal was investigated, particularly 
from the point of view of changes in the magnetic 
properties of the adsorbed substances. The para- 
magnetism of oxygon disappears when the gas is 
adsorbed at room temperature on activated oharcjoah 
This probably indicates the formation of surface com- 
pounds between the cliaroool and oxygen, which, 
like carbon monoxide and carbon dioxide, are not 
pSromagnetio. In the case of the ewteorption of ben- 
zene v^our, the paramagnetism of the system is less 
thab that of the two substances taken sepa rately and 
added together. Similar results are fouml for bromine 
and iodine. If magnetism of the charcoal is 
^ unaltered, thoi^ is a decrease in the 
dlcu^iagiietio sose^tibility of benzene, whilst bromine 
ami k&e bacpnie paraniagnetic on odsoiption. The 
the case of bromine and iodine 


may indicate a splitting of the moleciiles into atoms 
under the action of surface forces, though another 
explanation is that the diamagnetism of the charcoal 
does not remain constant, but is <locroaaed owing to 
the introduction of the adsorbed substance betweett 
the lattice planes of the graphite* 

Astronomical Work at the Hamburg Observatory 

In the yearly report for 1936 by Dr. Schorr, 
director of the Hamburg Observatory at Bergadorf, 
it is stated that tlio 60 -cm. refractor has been used for 
the photography of open star cluaters, for sx>eotro- 
grams of Nova Locertar 1930 and for the si^eotra 
of variable stars. Vol, 2 of a jDurchmtieterung of 
stellar spectra is complete, and vol. 3 is in course of 
preparation. A very useful catalogue of proper 
motions {Bergedorfer Eigeyibr^wegunga-Lexilctyn^ 1 and 
2) has been distributed. Two specimen plates taken 
with the Schmidt reflector and correcting lens are 
reproduced. Those plates show tlio “North America’* 
nebula iii Cygnus and the Great Andromeda nebula. 
The diameter of the field is 8°, and the images on 
the otlge of the field show, in the reproduction, no 
trace of elongation. An investigation has boon made 
of the astrograph telescope and measuring machino 
(sources of error, corrections, methods of reduction, 
etc.) with the view of using this instrument in 
taking part in the re-observation by photography 
with wide-angle lomR>8, of the zones of the Astron- 
omischo Gesellschaft Catalogue, which was originally 
based on meridian observations centred around 
1880. The work of deriving accurate star places 
by photograpli)' with lenses covering a field of 5° k 6° 
or greater was initiated, as is well known, by Dr, 
Sciflosinger of the Yale Observatoiy. 

Red Shifts and the Distribution of the Nebuhe ^ 

In a paper mider this title {Mon, Not, Boy. Astro. 
Soc.t 97, May 7, 1037), Dr. Edwin Hubble considers 
the possible interpretation of red shifts as Doppler 
effects or otherwise. The suVjjeet has been treated in 
his recent work, “The Realm of the Nobulsa”, and 
the present paper deals more fully with the problem. 
In the former work he points out that if rod-shifts 
are simply velocity-shifts, the correction to magnitude 
is 4AX/X, but if they are not it is 3AX/Xt and as the 
relation derived from observation is 2*7AX/X, rod- 
shifts are not velocity-shifts, unless some vital factor 
in the investigation hod been ignored. The paper 
considers some of the criticisms of Eddington and 
MoVittio. Eddington showwl tliat in certain equations 
used by Hubble the possible effects of dispersion in 
the absolute magnitudfiw of nebules had been neglootod. 
Nevertheless, Eddington himself, after investigating 
the effects of dispersion, finds that the necessary 
corrections are of no importance. Hubble is of 
opinion that the observational data, when weighted 
in favour of the theory of red -shifts being due to an 
expanding universe, “still fall short of expectations”. 
MoVittie’s numerical eirors in some previous oedoula- 
tions have been corrected ; but, as Hubble points out, 
the revised figures do not affect the argument in tlie 
present paper. In a homog^tieous, expandi^ uni- 
verse, when oorreotiona are applied for the dimming 
effects of red-sbifts, a negative curvature would 
introduce on apparent thinning out of the nebular 
distribution. As observation shows an apparently 
increasing distribution density, a negative curvature 
can be adopted only if we diaoarq the theory of 
homogeneity or expa^on. 
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Road Design and Road Safety 


T he cauBatiou of road accidents and the measures 
which can be devised for their prevention are 
subjects of close study all over the world, but despite 
all the efforts which have l)oen mode, the fact has to 
be faced that in Groat Hritain, during the past ten 
years, a daily average of nineteen x>or8ons have lost 
their lives on the roads. This gives emphasis to the 
importance of a paper publislied, with the discussion 
to which it gave rise, in the Journal of the Inati^ 
tution of CivU Engineers (December, 1936), entitled 
“Koad Design and Road Safety’*, and presented by 
Mr. Frederick C. Cook, chief technical adviser to the 
Ministry of I'ransport. 

A lengthy examination of the statistics of the 
problem was mode. As was suggested in the discussion, 
it is to be regretted tliat the records and investiga- 
tions are confined to fatal ivcciilents, as tlio fuller 
information obtainable in the other and more 
numerous cases might bo oxpecfixi to shed more 
light on causation. From theso hguros, the outstand- 
ing fa<!ta are that in 1935 the number of persons 
killed on the roads in Great Hriiain was 6,477. of 
whom 3,079, or forty -eight per cent, were pedestrians, 
and that the total number of vehicles involved was 
8,730, of which the largest number in any one class, 
2,613, or twenty -nine per cent, refers to private cars. 
On referring the figures either to a basis of 1(X),000 
vehicles licensed in each class or to etw^h 100,000 
estimated vehicle-miles, the author shows the private 
car to be the least responsible, imblic conveyances 
being most culpable on tho first basis and motor- 
cycle on the second. Examination of tho published 
official figures reveals that in. view of tho complexity 
of tho problem and tho number of factors involved, 
they arc inadequate to lead to reliable conclusions. 
For example, it is indicated that fully fialf the 
fatal accidents (Kjcunnd tm straiglit rojids ; yet here, 
whore it might be that there wore tho olomonts of 
a clear cose” to decide as between nawl, car and 
driver, no analysis is given. 

Going on to deal witli the design of roods, the 
author considei's and explains the influence of speod, 
dMirable widths of carriage-ways, segregation of 
difforont classes of ti'alEc and provision of dual ways, 
service roads, cycle tracks and footpaths, and their 
relation to traffic conditions. Such details of con- 
struction as the radius of curves, super-elevation, 
visibility, gradient and crossfall or camber are dis- 
cussed and suitable minim uni or maximum values 
recommended. In relation to the lay-out of rood 
intersections, tho author discusses tho relative merits 
of a traffic installation, a roimdabout, and a 

fly-over junction, and, of the last, illustrations were 
given Iwth of a simple type and of one of the clover- 
leaf pattera. 

With the view of obtaining a satisfocitory road 
surfafw, testing of roads and materials and research 
are being continuously carried on, and it is hoped 
that asphaltib and bituminous coverings will be de- 
vised capable of maintaining non -skid proj^ertios for 
many years. Among the conclusions reached by the 
author, the most prominent are that tho over- 
whelming majority of acMsidente are duo to the 
personal element, that the main contributing cause 
is the simultaneous use of the road by motor vehicles, 
horse transport, pedal cyclists and x^sdestrians, and 


that, as the mechanically propelled vehicle is the 
most destructive agent, the moat effective safeguard 
is tho provision of special way^ for its exclusive use. 

Also appearing in the same volume is cm abridged 
report of a paper — “A Study of the Underground 
Road Crossings of Paris”— contributed by M. Gaston 
Bardot, in which ho gives particulars of the subways 
built when the fortification belt of 1814 was converted 
into a circular boulevard. Some unexpected problems 
wore encountered in theso, notably owing to the 
dazzling glare reflected by the glazed stoneware lining 
fh)m ventilation apertures. In one subway the 
electric lighting is controlled by jflioto -electric cells, 
so that the internal intensity is synchronized with 
that outside. Consideration of the varying degrees 
of visibility to which the eye of the driver has to be 
aciajjted led to tho arrangement of zones of graduated 
lighting in lengths of sixteen yards, and while in- 
candescent lamps hod been employed in some oases, 
the monochromatic character of the sodium light was 
fotmd to make it more easy to regulate. 

In Roatl Research Bulletin No. 1 (H.M. Stationeiy 
Office, 1936. 9d. not), G. Bird and W. J. O. Scott 
describe the construction and operation of a maohino 
for accurately comparing the ‘slipperiness* of surfaces. 
This has been developed at tho Rood Research 
Laboratory of the Department of Scientific and In- 
dustrial Research, and consists of a motor-cycle md 
side-car in which tho wheel of tho latter, by being 
set at an angle to the direction of travel, introduces 
a skid component into its motion relative to tho road. 
Dynamometers are carried which record tho trans- 
verse and vertical forces on the wheel, the ratio of 
these giving a ‘sideway force oo -efficient* analogous 
to ‘oo -efficient of friction’, by which tho non-skid 
properties of road surfaces can be compared. The 
technique of testing by means of the machine is 
explained and typical results ((uoted. The apparatus 
has been in use for a number of years, and having 
been brought to a sufficiently high degree of develop- 
ment is recommended for use by road engineers or 
surveyors to measure and compare for theriaselves the 
frictional proportios of the road surfaces for which 
they are responsible. 

Road Re^rch Technical Paper No. I, by the 
same authors {H.M. S^tionery Office, 1936, Is. 6(1. 
not), the first of a series of studios in rood friction, 
summarizes the results of a large number of measure- 
ments of resistance to skidding, made under varying 
climatic conditions and at different speeds on roods 
of several types, by means of the machine previously 
referred to. The main facts which emerge from these 
tests are ; dry, clean road surfaces, from loose 
material, give a high coefficient at all speeds and may 
be regarded as non-skid ; on wet surfaces the figure 
decreases as the speod increases and m most oases 
is subject to seasonal variation, being higher in winter 
than in summer; in a dry -wet-dry cycle, the oo- 
offioient decreases rapidly to a mintmum, increases 
slowly to a fairly constant value until diyix>g oom- 
raencos, when it begins to rise to the normal dry 
surface value. It is ^so shown that, notwithstanding 
greater first cost, itn|>roved rcwqlts add ultimate 
economy can be obtained from oloso attention to 
technique in cojustmetion of road sorfaoas in the light 
of the information derived from these testa* 
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Agricultural Meteorology in India 


T he progress of agricultural iiicteoroiogy in India 
is outlined in the latest annual report of the 
Agricultural Meteorology Branch of the India Meteoro- 
logical Department, which covers the third year of 
that branch, ending Aug. 21, 1935. In the Experi- 
montal Section, a diagram is shown in which is plotted 
for three different levels the rnart^h of teinjwraturo 
throughout the 24 hours in the stem of sugarcane and 
in the air at the same levels, the observations having 
been made in a small plot of suganiano at Poona with 
the aid of a portable tl^enuo-oouple set specially 
designed for obtaining plant temperatures. This set 
was described in the previous year’s ropt>H. It i.s 
seen that the sugarcane is cooler than t)io air duriiig 
the day, but warmer at night. !tNirtlior vork on 
portable percolation gauges and evaporirneters is 
described in the same section. 

Another interesting diagram relates to the micro 
climates of growing oroj^e. Graphs are sliown (jf the 
variation of di-y bulb temperature and of vapour 
pressure at various lieights up to 6 feet within the 
crops and in tlie open air <luring the hottest part of 
a typical fine afiemoon in October, that is, in tlie 
clear season. The observed difl’erences are greatest 
at the level of the ground, and in the case of tlio 
vapour pressure become small at a height of 6 feet. 
A large amount of experimental work was also done 
on the behaviour of various soils with respect to 
evaporation during the day and absorption thiring 


the night. It was found that the black cotton soils 
have the greatest diurnal variation of moisture con- 
tent and the alluvial soils the least. 

Radiation receivwl a large share of attention, 
especially tlie nocturnal radiation from the surface 
of the earth and its relationship with the water con- 
tent of the atmosphere. It is claimed that this study 
of the exchanges of radiation between the ground and 
various layers of the atmosphere explained wliy the 
t^«nporatu^e was found to decrease with height in the 
first few centimetres above the ground and then to 
increase. 

In addition to those nocturnal stiKlios, measure- 
ments worf> made with a pyrheliometer at Poona at 
fixed times on clear days, and every liour on repre- 
sentative days during each month, of the intensity of 
direct solar radiation and the distribution of energy 
in different parts of the spectrum ; a self-registering 
Moll solarigraph was also maintained in action during 
a large part of the yeiir. Another solarigraph was 
sot up at Bhahjalianjnjr, and it is intended to install 
a third at Lyalljnir, with tlie view of discussing 
eventually the seasonal variation of the total radia- 
tion of sun and sky in different parks of I?idia. 

A striking feature of the work in nearly all the 
branches of agricultural meteorology desoril^d in 
this report has boon tlie amount carried out vohm- 
tarily by research students, some of whom were 
working for the M.So, degree. 


Game Sanctuaries or National Parks 


T he subject of the preservation of the wild faima 
of tlie world, especially in those parts where 
for a variety of reasoxis there exists grave danger 
that interesting species may imdor the actions of 
man be exterminated, has been before the public on 
several occasions lately. The well-known national 
parks in the United States and Canada are often 
quoted as examples to be followed elsewhere. It is 
true that on a far smaller scale both national park 
and fauna (and flora) sanctuaries con be formed — 
even in the small island of Groat Britain ; and 
evidence shows that stops are being talcen to give 
effect to so desirable an object. 

It appears to be a curious fact that in the British 
Empire such suggestions have met with little response 
until lately, either in Asia or Africa. That position 
is now also being rectified in some degree. In India 
the subject of fbuna preserves has been ventilated 
for a number of years. In fact, fauna sanctuaries 
have been in existence since early in the present 
century. 

The oominenoement was made in Assam, for the 
protection of Hiinoooroe, bison, buffalo and elephant ; 
though the latter haa been under protective laws in 
Bnf& India for decades. About 1908-10 a fauna 
sanctuary was formed, under the auspices of Sir 
John Hi^tt, Lieutenant-Governor of the United 
Provinces, bx the great sal forests at the foot of the 


Himalaya in those provinces. At the time there was 
a considoi-ablo divergence of opinion as to whether 
the sanctuary should l>e i)errnanent or only for so 
many years, after which it would be opened to 
shooting and another area closed. 

As a result of those early attempts and the more 
modem ideas attached to a national park which have 
b< 3 en given ventilation in the Press of late years, 
in the spring of 1934 Lord Hailey, at the time 
Governor of the United Provinces, suggested that 
the Forest Department should make proposals for 
the creation of a game sanctuary or national park 
on the lines recommended by the International 
Conference of 1933, that is, a national jiark to be 
created by legislative authority. The account of 
this departure, and the formation of the Park to 
which the name of the Governor, Lord Hailey, was 
given, is detailed by E. A- Smythies (“The Hailey 
National Park”. Indian Foreeter^ 2 , 467). The area 
selected for the park is in the famous and beautiful 
Patli Dun and the hill forests to the south of it in 
the Kamganga Valley, situated at the foot of and in 
the foothills of the Himalaya somewhat to the east 
of the River Ganges. The total area selected is 
about 125 square n^ea. 

A Bill, the first of its type in India, was drafted. 
Thf United Provinoes National Parks Act, 1935, 
finally passed by the Legislative Qotmoil and 
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reooivod the assent of both Governor and Governor - 
General. Ite provisions are very wide. For example, 
* ‘animal” is defined as “any mammal, reptile (exclud- 
ing snakes, except pytlion) or bird” ; end it is an 
offence “to kill, injure, capture, or disturb any 
animal or to take or destroy any egg or nest of any 
bird”. Permits have to be obtained by anyone 
wishing to enter or reside in the Park. 
Photography is permitted, but no flashlight appar- 
atus may be taken in. Roads are projected in 


order to make this area freely aooesaible to the 
pubUc. 

Binoa the Path Dun has long been famous for its 
tigers and leopards, it will be of interest to note any 
changes which may take place in their habits and 
attitude towards man, when the Park, icdwoh to date 
has seen little save the forest oflBioer, timber con- 
tractor and hot weather shooting and l^hing parties, 
becomes frequented by the holiday-maker and 
toiiriHt. 


Association of Special Libraries and Information Burcatix 

Fourteenth Annual Conference at Cambridge. 


T he fourteenth Annual Confenmee of the 
Association of Special Libraries and Informa- 
tion Huroaux was held at Cronvillo and Caius College, 
Cambridge, on September 24 -27. The programme of 
the Oonferonce covered a wide field and merited a 
considerably larger attendance, altluaigh that was 
well up to the average of recent years. The address 
of the president-elect, Sir Harry Lindsay, on the 
Friday evening on “The Interrelation between 
Scionoti, Agrioulturo and Industry” gave an excellent 
start to the Conference. Sir Harry stressed not 
merely the way in which the prosperity of agrictilture 
and of industry were really connected, but also the 
importance of understanding the real difForences 
between the objectives and methods of the agri- 
culturist and the industrialist, witli the view of develop- 
ing a long-range policy which would eliminate oonflct. 

Pointing out that the manufacturer was better 
able than the agriculturist to adjust his output and 
methods quickly, so as either to benefit by increased 
demands or to shelttjr himself against reductions of 
demand, Bir Harry emphosiz^ that the lesser 
susceptibility of ogrioulture to scientific control was 
duo essentially to the fact that the agriculturist woe 
dealing with Nature and th« growth of living 
organisuis, not with inorganic or dead matter. In 
addition, while the Groat War gave a great impetus 
to scientific discoveiy and to the application of 
scientific method, it laid also a disintegrating offoct 
on the whole structure of industry and commerce, 
particularly in tho destniction of credit. Although 
the ultimate effects of soientific discovery were 
iMmeficial, their immediate effects on business rela- 
tions were disturbing. As an example, Sir Harry 
referred to the use mode by the business man of 
modem moans of obtaining knowItHiga of events to 
lay in or unload his stocks, tmd asserted his belief 
that the huge stocks of primary products winch were 
a feature of post-War oommorce had always existed, 
but in pre-War days were so spread that they were 
invisible and their effect unfolt. This throwing bifcok 
of stocks on to the primary producer was another 
factor in tho post-War years of disparity between 
the prices of agricultural produce and those of manu- 
factored goods. Quality was another factor, and in 
competition between natural emd syntlietio products, 
the natural was usually the better althoijgh liable 
to fail in its resistance to standardization or to 
respond to increased demands. As regards foodstuffs 
the natural products still held their own. Deeqpite 
the general oheapenmg of production and the hij^er 


standard of living, the cost of transport remained 
high and tho question should be faced whether profit - 
making was tho soimdest principle on which to build 
our economic policy. Sir Hany considered that we 
wore at present evolving a new technique of conscious 
control of economic lifii ; long-range and not short- 
range solutions of our economic problems were 
required, and we were advancing to a new technique 
whereby instinct was supplanted by conscious 
constmetive action. 

A symposium on “Newspaper Indexing”, at which 
Capt. A. C. Taylor presided, was opened by a paper 
by Miss Marie-Anne E. Walker of tho New York 
IHmes, read by Dr, R. H. Hutton, which described 
tho efforts m^e in this field in the United States, 
particularly the New York Tirnea Index and tho 
indexing project initiatofl under the New Deal 
Administration. Mr, J. J. Eaton of the Yorkshire 
Post approached tho subject from a different angle, 
giving an impressive picture of the range of informa- 
tion which a newspaper library was expected to 
supply whether for the mternal staff of the paper 
or for its readers. In describing the actual indexing 
system used, Mr. Eaton referred to the possibilities 
of using micro-photograpijy for this work which they 
were now exploring. The discussion and papers alilm 
stressed the value of the newspaper os a source of 
contemporary history, and the increasing reference 
to scientific matters in tho Press renders the subject 
of some immediate interest to scientific workers. 
Already it not infrequently happens that not merely the 
earliest but sometimes tho only report of a scientific 
meeting or discussion appears in the daily Press. 

At the next session of the Conference, Dr, 8. P. 
Turin presented a paper on “Scientific and Toohnioal 
Research in Soviet Russia”, in which he emphasized 
the need for establishing some system of regular 
research work on Russian subjects if much valuable 
work was not to be lost. Already constant watch 
on publications was required to obtain really ex- 
haustive knowledge of €«iy subject of research. Dr. 
Turin gave a list of various research institutyes as 
well as an outline of the work of three associated 
with the oldest universities, and some details of science 
and special libraries in Ruraia. His plea for a central 
research body was accompanied by r^erence to 
conditions which must be ftilfUled in establischtiig 
regular contact with Russian institutions. In the 
first place it was neoesaary to emphasise ohr bom Ms 
interest in soientific and technical research and to 
show that we did not desire to utilise Soviet ihvein^ 
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tiona and patentn to undormme tho Soviet ay stem, 
but that our aina was international co-ojaeration in 
the interests of science. Intercourse must be estab- 
lished through the of&cial chonnelsi although direct 
intercourse with scientific workers on the spot was 
not excluded. In summarizing the discussion, Mr. 
J. 0. Orowther, who presided, pointed out tViat it 
was clear that the present position was not entirely 
satisfactory and that real difiicuities were being 
experienced in obtaining Hussion scientific ancl 
technical publications, 

A somewhat disappointuig discussion on Saturday 
afternoon, over which Mr. W. MacNab presided, in 
the abmmce of Mr. T. F. Burton, dealt with the 
extent to which the present system of abstracting 
services covered scientific periodical iiteratui’o. In 
his paper opening this discussion, Dr. S. C. Biadford, 
without adducing anything ossontially now, called 
attention to the duplication which persisted under 
the present system and also to the danger of palmers 
in an out-of-the-way language or in border-lino 
sciences being missed. His conclusion that at jiresont 
nearly two thirds of the worth-while scientific and 
technical papers are published (>nly to be buried out 
of roach on the library shelves was obviously received 
with a good deal of scepticism by the Conference, 
and in spite of liis insistence on the need for recog- 
nizing the essential imity of science and for nnich 
closer co-operation, the discussion led to no concrete 
proposals, nor was the ciuestion of organizing abstract- 
ing and indexing services by divisions of industry 
rather than by branches of science even raised. 

The report premmtod to the annual mooting of 
the Association refemnl to an actual excess of 
expenditure over income during the year of £60, 
partly due to increased office expenditure and staff. 
While increased sales of publications are likely to 
re(!tify this position, a considerable incroaso in mem- 
bership is required if the Association is to take up 
many projects which are in need of its attention. 
The report also refers to the progress of the Book List, 
the re-organization of the Panel of Expert Translators, 
the preparation for a new edition of the ASLIB 
Directory and the attention given to the indexing 
of early newspapers. 

Lieut. -Colonel E. T. (.^rutohley's address on “The 
Public Relations Officer” on Saturday, which de- 
scribed the work of the Public Relations Officer in the 
Post Office, provoked on interesting discussimi which 
largely centred on the stiocess of this experiment in 
appli^ psychology by the Post Office in exfilaining 
its work to the public and recording its activities. 
The scheme was also highly suggestive ff>r all those 
who ore interested in the establisliment of good rela- 
tions between management and staff and customers 
in industrial organizations and commercial undep 
takings, or in largo Government departments or public 
utility companies. Lieut. -Colonel Crutohloy showed 
convincingly the opportunities for applie<l science 
which exist in this field. 

An excellent paper on the principles and practice 
of teolmical translating was contributed by Dr. J. E. 
Holmetrorn at a session on Sunday morning over 
which Mr. J. O. Pearce presided. Dr. Holmstrom 
laid considerable stress on the importance of lucidity 
and style in translation work and referred to the 
advantages of the dictaphone system in saving the 
time of translators. Dr. Holmstrom gave details of a 
smttibor of usefial diotionarke, on the merits of which 
Mr, H. H. JoIttVKm of and other speakers 

in ^e dkeussk^ commented. 


The most mteresting session of the Conference was 
the second session on Sunday morning which, os 
Prof, R. S. Hutton pointed out in his iutroductorj^ 
paper, was ahnost the first opportunity in Great 
Britain for librarians to review the development and 
prospects of micro -photography. The high capital 
cost of the iruxilianized ociuipment required was 
compensated by the large reduction in the running 
costs. The Droeger camera, the Folmer Grafiex 
Corporation camera, the Hoconlak camera and the 
Saint Ret -Seidell camera all aimed at labour- and 
time-saving by mfichonized control of exposure and 
a<lvaricing the film, by book -holding devices, etc., 
and for some of this apparatus an output of 5,000 
exposures or 10,000 pages a day was claimed. The 
spools of films could be sekxjted for either small 
quantities such as 36 exposures on a 6 ft, length 
or up to 1,000 ft. of film. The British Museum was 
already making micro-fihns for an American project 
to sw'ure for subscribing American libraries copies 
of all English books published before 1550. It was 
estimated that tlam? were 4,000 separate books to 
be copied and the cost of copying the 400,000 pages 
works out at aV>out a farthing a page. Such films ar*-' 
available for reading in one of the projection or 
enlarging machines (umstructod for the purpose or 
can be used to obtain a photo-onlargornent on paper. 
The use of micro -film for newspajier record purposes 
in the United States is already being extensively 
tried, and its large saving in space -ostiinated at 
more tlian 98 per cent of that reijuired for the bound 
volumes — rendet‘8 it highly attractive for other 
libraries. Dr. Hutton stressed the durability and non- 
infiaininability of the film used and referred to its 
possibilities in regard to library union catalogues, 
bfiuik cheques, census purposes, ami the like as well 
as to others in conjunction with the KoUeritt syslem 
or photo-oloctric cells for soiocting material retjuirod. 

A paper by Mr. Watson Davis, which in the author's 
absence was read by Prof. Hutton, referred to 
developmeats in the use of micro -film in the 
Unitetl States, particularly those sponsored by 
the Documentation Division of Science Service 
to assist the publication of scientific papers and the 
Bibliofilm Service in tlie Library of the U.S. Depart- 
ment of Agriculture, which have now both been taken 
over by the American Documentation Institute. Mr, 
L, A. Bayoe descrilied his experience of micro -film 
work at Armstrong College, Newcastle -on -I'yne, and 
Mr. K. Stuart-Smith gave some account of work in 
this field for which Kodak Ltd. had been resfionsibio. 
The discussion left a distinct impression on the mind 
that the library of the future may present an interest- 
ing resemblance to the library of the ancient world with 
its rolls of film in place of the rolls of manuscript. 

At the concluding session on Sundajr evening, 
when Mr, Will Spens, Master of Corjms Chnsti College, 
presided, Lieut. -Colonel C. Bridge described the 
work of the British Coimoil, in which ho insisted on 
the neeti for further private support if the work 
initiated was to be carried on offoctivoly. Besides 
helping to establish lectiu^hips and professorsliips 
at foreign universities and sending distinguished 
lecture. 0 abroad, to build up libraries of British hooka 
abroad and to increase the circulation uf British 
periodicals, the Council was now dealing with broad- 
casting and films. Colonel Bridge emphasized the 
endeavour of the Council to avoid ooimter propa- 
ganda in its work but rather to interpret the 
natjional point of view and to make known the fdU 
wealth of our civilization. 
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Recent Excavations in Roman Britain 

C OLONEL C. D. DREW, who is in diarge of fcJie 
excavation of the Roman house *sito in ColUton 
Park, Dorchester (see Natubk, Aug. 21, p, 311), 
reports the interesting and unusual discovery of the 
log of a Roman chair, made of Kimmeritige shale. 
It was found beneath the damaged floor of the 
heated room, of which the tessol luted pavement, as 
previously reported, hod collapsed. It was found 
that stonework supporting the floor hod sunk where 
the fiUing of a pit had proved loss compact than the 
gumnmding chalk. The chair leg was found deep 
down in tho filling of the x>it, which was of consider- 
able depth. It is richly carved with the head of an 
open-mouthed animal, and the foot terminates in a 
lion^s claw. It is in an excellent state of preservation, 
but roquirt^M skilled treatuH^nt to prtwent flaking, 
before it can bo placeil on exhibition in the Dor- 
chester Museum. As articles of Roman furniture are 
of rare occutTonce in Britain, the find is of consider- 
able interest. Among other recent finds on this site 
arc thirty bronze coins of tlie fourth century a.d. 
from a trial trench. The excavation committee has 
apxiroached tho County Council with the view of 
securing the preservation of the remains of this 
Roman house, and the matter is now under the 
consideration of a sub -committee of tho Council. 

A largo and important collection of Roman relics 
has been discovert by tho excav^ation section of the 
Thoroton 8ooiety of Nottingham on tlie cori>oration 
housing estate at Broxtowo in the old part of ilio 
city. According to report (The Tirnefi, 0(!t. 4), the 
finds include a grave containing bones an«l Roman 
coins, brooches, a silver sx)oon, rings, knives and 
dice of wood. Among tho broken pottery is some 
highly glazed Sanuan ware of tho first century, 
deeorat^ with hares and hounds. A f>ortion of the 
Roman road was uncovered and n quantity of oyster 
shells was found. 

At Lincoln the demolition of an eighteenth century 
house abutting on the Newport Arch, the only 
remaining Roman arch in Britain which spans a 
public road, has brought to light evidence which 
reveals that th<5 arch in its original form htis a postern 
gate C)n either side. There is at })reseut on the eastern 
side a postern gate whicli is used by foot passengers ; 
but when the western side of the arch was laid bare 
by the recent work of demolition, the beginning of 
the spring of the second }>ostem gat^i was disclosed. 
It corresponds with tho gat-eway on the eastern side. 
The arch was scheduled us on ancient monument in 
1 924 ; and a<jcordmg to a report in The of 

October 4, it is hojxHl tf) modify the rebuilding 
scheme in such a manner as to allow for the restora- 
tioti of the postern gat<^ on tho west side. 

Excavation on wliat is sux)pos»xl to bfj tlie site of 
the Roman town of Bulloniaow at Brockley Hill, 
Middlesex , two miles noith of Edgwaro on the east 
side of Wat ling Street, points to the possibility that 
it may have been originally a native t<jwn or oppidum, 
of which the poimlation shifted after tho conquest, 
attrocted by the facilities for traffic offered by this 
trunk roa<i. The investigation is being carried out 
by the London and Middlesex Archaeological Society 
with the co-operation of the Stanmore and Edgwore 
Historical Society under the direction of Mr. F. 
Cottrill, local secretary of the Society of Antiquaries 
(The IHtneSf Oct. 1). The site lies at the east end of 
a gravel ridge, which rise® to a height of five hundred 
feet. 


The arrangement of banks and ridges at Brockley 
Hill recalls the site of Prao Wood at St. Albans, 
excavated by Dr, R. E. Mortimer Wheeler. A Bolgic 
potsherd has been found in one of the ditches. A 
trench dug near the cost side of the road gives a 
section of two depressions, twenty feet and nine feet 
wide respectively, in the natural clay. The filling of 
these depressions x)rodiioed j^ottory of common lato 
first and early second century tyjies in considerable 
quantity, the common ‘screw -nock’ flagon predomin- 
ating. Some shoniH showed signs of over-firing, while 
some almost comj)lete x>ots had betm thrown away 
on account of flaws in manufacturing. This, with 
the evidence of masses of baked clay, brick and tile 
‘wasters', j)oints to the existence hen) of a roadside 
industrial settlement for the making of bricks and 
pottery. Another trench revealed a Roman occupa- 
tion layer of the fii*Ht century, which had l>een partly 
removed by sovonteemthijontury and early eighteenth 
century builders. Exploration farther away from the 
rood produced no evidence of occupation beyond a 
small Belgic pit. No traces of a Roman building 
have been found. Evidently tho kilns had been 
placed at the east end of the town to avoid the fumes 
which would be carried by tho prevailing south-west 
wind. 


University Events 

Glasciow. — Dr. Paul Bocsioli has been appoiiitcMl 
lecturer in embryology in the I)(q)artment of Anatomy, 
and Dr, H, Ellis C. Wilson lecturer in pathological 
biochemistry at tho Royal Ho8i)ital for Sick Gliildren. 

London. — Tho following announcements have l)een 
made from University College : Prof. S. Sugden, 
formerly of Birbcck College, succeeds Prof. F. G. 
Donnan in tho chair of chemistry ; Prof, C, K, 
Ingold becomes director of the Chemistry lAibora- 
tories. 

The Department of Geogm|)hy has been moved to 
new, freshly equipped quarters in Foster Court (the 
block of buildings on the south side of the CJollege, 
ocquiretl in 1931). 

The University has accepted the benefaction of 
tlio late Mrs. Florence Joy Weldon, of Oxford, who 
boquoathe<l her residuary estate upon trust for the 
foundation of a professorship of biometry for the 
higher statistical study of biological problems. The 
chair has been established at University College, the 
first holder being Prof. J. B. S, Haldane (see p, 612). 

Rbadino. — Dr. G, W. Boott Blair, of Rothamated 
Experimental Station, has been appointed head of 
the Dairy Chemistry Department of tho National 
Institute for Bosoaroh in Dairying in mieoasston to 
Captain J. Golding, who has retired. 

St. Andiikws, — In connexion with the celebration 
of tho quatorcentenary* of St. Mary’s College on 
September 28 the honorary degree of LL.D. was 
conferred, amcmg others, on the following : R. F, J, 
Fairlie, architect for the restoration of St* Salvator’s 
Chapel, St, Andrews, and of the Soottish National 
Library ; the Right H(m. Sir John Simon, Chancellor 
of the Exchequer; Prof. G. F. Stout, formerly 
professor of logic euid metaph^ios ; and Sir Leonard 
Woolley, director of the Joint Expodiriem of the 
British Museum and the Museum of the University 
of Pennsylvania to Mesopotamia. 
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Science News a Century Ago 

Government Eo^eritnental Distillery 

The iseiio of The Times of October 12, 1837, gave 
an account from Government papers of the Govern- 
ment Experimental Distillery, by which it was 
anticipated several millions a yeai* would be added 
to the revenue and illicit flistillation be suppressed. 
**The extensive promises, formerly the Hope Brewery, 
in Brown’s -lane, Spitalfields,” said The Times ^ 
“having recently been fitted up as an experimental 
distillery upon a large scale, under the superin- 
tendence of Dr, Birkbeck, by order of the Lords of 
the Treasury, for the purpose of testing the efficiency 
of Mr. Rudikin’s apparatus for taking the excise on 
spirits in process of distillation, several preparatory 
distillings have taken place during the last foi’tnight, 
and yesterday the distillery was set at full work. 
The experiment so far has been in the highest degret^ 
satisfactory and in the opinion of Dr. BirkV)eck and 
other scientific men sufficiently conclusive as to the 
utility of the invention,” 

The instruments previously in use were the saochartt- 
meter and thermometer, but “the utter inefficiency <'>f 
the saooharometer and the thermometer for the 
purposes for which they are used has long boon well 
known”, and it has been declared that “there is at 
present jio security for the collection of any portion 
of the revenue, except in the conscientiousness of tlio 
distillers. . . . Government, chiefly througli the 
medium of the Royal Society, has long applied itself 
to remedy this evil. About 70 years ago Lord George 
Cavendish carried otit a series of labtirious experi- 
ments for this purpose, which led to no results, and 
upon hia failure the matter was committed to Sir 
Joseph Banks ; but Jiis labours wore attended witli 
no better success”. According to Dr. Birkbeck, 
however, Mr. Rudkin has solved the great and 
important problem. “If his instrument eventually 
realises his professions . . , it will do away witli 
all the inconveniences of the present system . . . 
os it registers the quantity, temperature and strengtli 
of every gallon of spirit as soon as produced, and 
before it comes imder the control of the excise man 
and distiller.” 

Faraday's Diary 

Fahaday’s Diary contained not only his notes on 
experiments but also his queries, references and 
reflections. Under the date October 14, 1837, he 
wrote : 

“4048, Charge of clouds. How do they become 
electrified if there be no absolute charge ? 

4049. No charge from breaking up sulphm or 
change of state. 

4060, Nature of discharge through cracks in glass. 

4051. Is Fischer’s observation on variation of 
conduotibility of platina sound or no, and if it is, 
what bearing will it have on thermo-electricity ? 
Bib. Univ., 1831, xlvi, 267. 

4062. Matteucci — ^Expts. on Evaporation of water 
from soil as a source of Electricity. Bib. Univ,, 1834, 
Ivi, 328. 

4063. Thermo-electricity, Is it possible Peltier’s 
oaeperiment (Bib. Univ., 1834, Ivii, p. 181) can be 
true, i,e. thkt a thermo electric current produced 
such an effect elsewhere as to create an opposite 
current greats than the original T 

-4064. Electricity in motion penetrates bodies. 
Static^ Eieoty. does not, but is superficial. The 


reason of this is evident on the particle action theory 
without breaking in on a law or requiring a new one. 
Before the conduction took place and al^r the com- 
munication was completed, botli insulating and 
conductive x>articlos were polar— but one can equili- 
brate or dischargt^t more than the other. 

4066. Induction — Nobili has some general facts iii 
very good relation to induction. Bib. Univ., 1836, 
lix, pp. 276.” 

Caverns in Brazil 

Tjtr October 1837 issue of the Oentleman^s Magazine 
contains tlie following information ; “Dr. Lund, 
the Danish traveller, now in Brazil, has discovered 
in the mountain chains between the Rio Francisco 
and tlie Rio das Velbos a great number of oaverns ; 
among which Sappa Nova do Maquint^, in the Sierra 
de is one of the most remarkable. The 

mountain consists of clay slate, flinty slate and lime- 
stone of the transition period, in whicli last is the 
cavern d('scribed ; the total length of which from 
north to south is 1,440 feet, the Tieight. being from 
30 to 40 ftMit, and the breadth from 50 to 60. It is 
separated by masses of stahictite into twelve divisions, 
of which only three wore known before Dr. Lund 
oxj)lored them. The others, especially the innennost, 
wore of such extraerdinarj'^ beauty tliat his attendants 
fell on their knees and expressed the greatest astonish- 
ment. 

“On the River Velbas, the banks of which the 
traveller afterwards traversed, the vegetation assumes 
a j>e(;uliar charact(M’. Tlie inhabitants call the forests 
catimjas (white forests). Tliey form a thicket of 
thorny trees and bushels intcirwov^en with panwitical 
plants of the same natun?. The leaves fall in August, 
and from the beginning of September till the rainy 
season the catingas ai-e as bare as European forests 
in winter. On this excursion Dr. Lund had an 
Opportunity of examining nineteen caves, all of which 
confirmed his opinion of their geological formation. 
He lias collected many remarkable particulars respect- 
ing the circumstances which must have taken place 
in a great inundation, as well as respecting its effects, 
and convinced himself by several indications, that 
its course in South America was from north to south,” 

German Scientific Association 

“Soon after the meeting of the British Association 
at Liverpool,” said the Meclutnics' Magazine of 
October 14, 1837, “its Gorman prototype the Society 
of ‘Enquirers into Naturfi’ (Naturforscher) held its 
fifteenth annual assembly at Prague. The object 
which seems to have attracted most attention this 
year was an apparatus for the production of powerful 
electric streams by means of steel magnets operating 
on a multiplying conductor. It was exhibited and 
explained by its inventor, M. von Ettingshausen, 
professor of physios in the High School at Vienna. 
This gentleman acknowledged that his apparatus 
bore some resemblance in principle to that invented 
for the same purpose by Mr. Clarke in London, and 
that it was by no means superior in power, but con- 
tended that the apparatus was the more simple and 
convenient of the two.” It was agreed to hold the 
next meeting of the Society at Freibiirg, in Baden, 
to afford an opportunity to Prof. Oken, the founder 
of the institution, “to be present at the operation of 
his own new apparatus, for the production of electric 
streams of science, from which he has been for ten 
years an unwilling absentee”. 
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Societies and Academies 

Paris 

Academy of Sciences# August 2 205. 301-344). 

A. Laokoix : The reality of an eruption of the 
Sovifri^re of Saint -Vincent in 1718. from an observa- 
tion made at Guadeloupe. In the records of the 
Royal Academy of Sciences for 1718 a letter has been 
found confirming an eruption at the island of Saint- 
Vinoent, previously regarded as doubtful. 

Paul Lanobvin : Sagnao’s experiment. Criticisms 
of a recent note on this subject by A. Dufour and 

F. Prunier. 

PiBXtBB Lkjay : The variations in the quantity 
of ozone contained in the atmosphere in the neigh- 
bourhood of Shanghai. An analysis of five years 
obaervations. 

Nikola Obrbohkoff : A theorem for the zeros 
of polynomials. 

Raphael Salbm : A generalization of Poisson's 
method of summation. 

Robert CoROOKiimBR : The application of Verdet's 
law to solutionR. The magnetic rotatory power of 
the ions. 

jAOQtTBS DuoLAxnc and Miguel Amat : Ultra- 
filters of carborundum. Carbomndum powder has 
been separated by levitation into fractions of different 
sizes of grain, and from these, ultra-filters have been 
prepared capable of removing various colloidal sus- 
pensions, such as copper cobaltioyanide, arsenic 
sulphide and ferric hydrate. The finest grain filters 
prepared fail to filter off Congo rod. 

Mme. Germaine Chauvenbt and Gabriel Val- 
ENST : The velocity of oxidation of cobalt. 

ANDBib Maman : Contribution to the study of the 
octanes. Ten isomeric octanes have been prepared 
and the temperatures determined at which carbon 
monoxide appe*irs when the hydrocarbon mixed with 
oxygen is heated. 

ANDRii Debtebnk and IjAdislas Goldstein : 
New transformations produced at low temperatures 
{frig(xd.reactiom). It was shown in a previous note 
that certain gases, especially hydrogen and helium, 
in contact with carbon cooled in liquid nitrogen, 
gave rise to a large evolution of heat. In the experi- 
ments now described, the carbon has been replaced 
by other elements (beryllium, magnesium, aluminium, 
nickel, copper, sand) and the heat evolution noted. 
With beryllium and helium the evolution of heat is 
larger than with helium and carbon. Generally, the 
light elements give the most marked reaction. No 
radiations could be detected outside the apx>aratus, 
but it is suggested that ih^^ frigadreactiona correspond 
to nuclear actions, 

Georges Petit : The mechanism of the attack by 
sulphuric acid on monomethylarsenic and dimethyl- 
arsenic acids. 

RenA Dubbisay and Albert Saint-Maxbk : 
Researches on the basic lead acetates. 

Max Moussbron and Robert Granger : Some 
derivatives of the C* and C, 1,2-oyclanedioIs. 

Luoxen Dautkebande, Pzerrb Angbnot and 
Edmond Dumoulxk : The study of esparto grass 
antivTDSol ffiters. The protection of the antiasrosol 
filters against moisture by a layer of dehydrating 
subatanoe. 
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Raymond Jaoqttbsson : A type of or^talline 
texture observed in aluminitun wires submitted to 
alternating torsion, 

Edouard Rooh : The Visean of the Haut- Atlas 
to the east of Marrakech. 

Emile Thellier : The disappearance of the 
permanent magnetization of bak^ earths by re- 
heating in zero magnetic field. 

Mme. C. Sosa Bourdouil : Remarks on the com- 
position of the pollen of some Rammoulaoess and on 
their systematic position. The nitrogen percentage 
in pollen is different in different botanical groups, 
’^rhua in the Aquilegia type the nitrogen in the pollen 
varies between 6*6 and 7*2 per cent ; in the €lemati« 
type, between 5*3 and 5*7 per cent ; the Jianurwulus 
type, between 4-2 and 4*9 per cent. 

Marc Murat ; The vegetation of the western 
Sahara in Mauritania. * 

G, Lavibb : Tlie cytology of the Protists of the 
genus Blaetooyatw. 

Cape Town 

Royal Society of South Africa, July 21, 

A. J. H. Goodwin: AichsBology of the Oakhurst 
Shelter, Gk^orge. (6) Stratified deposits and contents. 
The stratified deposits, excluding grave infillings, 
etc., are here discussed. The deposits include Middle 
Stone Ago, Smitbfiold B, Smithfield C, Normal 
Wilton and Developed Wilton, (7) Summary and 
conclusions. 

H. ZwABENSTKiN ; Gonadotropio activity of 
amphibian pituitary. Implantation of 8-*20 mgm. of 
anterior pituitary tissue of Xenopm lasvis in immature 
female mice caused opening of the vagina, enlarge- 
ment of the ovaries with occasional h»morrhagic 
follicles (blood spots) and a two- to four-fold increase 
in uterine weight. Control implants of frog’s brain, 
muscle, liver, kidney, spleen and ovary gave negative 
results. 

R. H. Smithers : Notes on the stranding of a 
school of Paeudorca craaaidena at Berg River 
mouth in December, 1936. 

F. Sebba and W. Pugh : Gallium. (4) The phos- 
phates and arsenates of gallium. Gallium ortho- 
phosphate has been prepared by neutralizing a 
solution of a gallium salt in presence of a phosphate. 
The gallium is completely precipitated as a gelatinous 
phosphate. A orystallme variety has been prepared 
under pressure. Both forms are anhydrous. Gallium 
otho-arsenate has been prepared in a similar way, 
and both gelatinous and orystallme forms have be^ 
obtained. The arsenate separates as the di-hydrato. 
A crystalline complex galli-arsenate has beii pre- 
pared by using a large excess of arsenate in strongly 
alkaline solution under pressure. 

August 18* 

W. Pugh : Mercurous perchlorate as a volumetric 
reagent for chlorides and bromides. With brom- 
phenol blue as absorption indicator, mercurous 
perchlorate gives an excellent colour change at the 
equivalent point. The results are accurate* It has 
the advantage over silver nitrate that it can be used 
m acid solutions.. 

P* W. IiAxdlbb: Pipes and smoking in South 
Africa; an account of the typoktgy and dlstribittioh 
of pipes of clay, Btoae and bone in Sout^ ASdOg* 
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M. R, Lhvyns : The geographical distribution of 
plants in the 'western portion of the Little Karroo. 
The area disoussod is bounded on the north by the 
Zwartberg and on the south by the Longeberg, and 
has an altitude a little under 2,000 feet. Numerous 
kopjes are dotted over the area. The ilora consists 
largely of succulent plants and the vegetation as a 
whole is of a very open type. Four mountain ranges 
with altitudes in the neighbourhood of 5,000 feet 
occxir as islands in the Karroo. Towards the summits 
of these isolated mountains the Cape flora gradually 
replaces the Karroo flora. This change may bo 
correlated with an increase in rainfall. 

J. C. Middleton-Shaw : The teeth of South 
African fossil pigs {Notochoerus Capensis syn. 
Meatlowsi) and their geological significance. 

J. L. B, Smith : An interesting post -larval stage 
of the “Galjoen**. 

Cracow 

Polish Academy of Sciences and Letters, June 14. 

Th, Banaohiswicz : The precision of an elliptical 
orbit determined from three observations. 

S. Kac^/mahz : The resolution of a system of 
linear equations by successive approximations. 

K. Koziel : Some formulae relating to tbo ratios 
Hi and n, of the areas of triangles. 

Mllk. L. Stankibwicz : The arithmetical opera- 
tions in the calculation of inverses according to th© 
method of Banochiewioz. 

S. PiOTROWSKi : A method of determining the 
orbital elements of double stars with eclipses. 

S. PiENKOWSKi : The fluorescence of octahydro- 
fluorocyolene (Ci^Hh)* 

S. Mrozow 8 k:i : The influence of the presence of 
a gas and of the magnetic field on the degree of 
polarization of the fluorescence of iodine vapotir. 

A. Jaoiblski : The dielectric polarization and 
viscosity of th© chlomitrobenzenes in the liquid state. 

Mi.le. B. Twarjoowska : Contribution to the study 
of the fluorescence and adsorption of biacenaphthyl- 
idene 

Mele, Z. Lewkowicz : The influeuce of tho wavf'- 
length of the exciting light on the relative yield of 
the fluorescence of benzene sohitions of biewenaphthyl- 
idene 

K. Dziewonski and L. GiznEB : The synthesis of 
fluorocyolene (C4 »Hm) and its transformations into 
other hydrocarbons. 

W. Bbohaaczyk and L. Gizlek ; The absorj)tion 
of ultra-violet radiation by fluorocyolene and by 
hydrocatrbon products of its transformations. 

B. SlCAHZYNSXI; The absorption of ultra-violet 
radiation by ascorbic acid (vitamin C). 

J. Nowak : The age of the Magura grit in the 
region of Bahia G6ra. 

MIiXJB. K, CiszEWSKA and M. Ksiazkiewioz : 
Comparison of the Wienerwald fleisoh with that of 
the Oorpathiana. 

F. Booozihski : (1) Contributions to the estima- 
tion of magnesium, (2) The gravimetric estimation 
ot chlorophyll. 

E, : Systematic studies on the Cochleoria 

and other congeneric European species, 

L, KoagBOOEwsia i Biometric studies on the 
vadl^ioh of the seeds of the Siberian cedar {Pinm 
Cemfifra). 


W. JuszczYK : The distribution of the ohromato- 
phores in the skin of Pdchatea /uscfz^ and in that of 
flavistio 8i>ecimens. 

F. Rooozinski : Carotenoids and chlorophyll in 
the digestion of the ruminant. 

J, GAiiLEBA : The development of the extra - 
neutral ectoderm in birds. 

St. Mabkowski : Evolutive cycle and biology of 
th© nematode Contrctcoscum aduncum* 

Rome 

National Academy of the Lincei (Aiti, 24, 4il3-530 ; 193ft). 

F. Sbvebi : Supplements to tho general theory of 
correspondences between algebraic varieties (1). 

G. Babba ; Definite polynomials (2). Classes of 
definite polynomials obtained from some which are 
fixed in ad’vance. 

G. Abbighi : Mechanics of floats with internal 
oj^ilio motions. 

L. SoKA : Dynamic actions of a translo-circulatory 
current which invests an obstacle consisting of two 
crossed laminaj. 

P. Cauoi : Hypocentral depths, with particular 
regard to the earthquakes of tho Carni(j Alps (Jime 8, 
1934) and of Lake Constance (January 31, 1935). 

G. Lolli : Curves of alooholaemia obtained by 
administering hydro -alcoholic ilrinks through a gastric 
and duodenal tube. 

M. PrroTTi : Presence of a true subronal capsule 
in Sclaci. 

S. Ranzi : Endocrine glands, sexual maturity and 
gestation in SeXad. 

Att% 26, 3 71 ; 1937. 

F. 8 wvrri : Supplements to the general theory of 
corrosponilcnces between algebraic varieties (2). 

E. AI4MANR1 : Fundamental principle of classical 
mechanics. 

G. Checohia-Risfoli : Preliminary observ^ations 
on the Cenozoic series of tho Apulian Appenines. 

G. Babba : Definite polynomials (8). Interjireta- 
tions, properties and suppleuients. 

R. CacoioppoIiI : Analytical character of the solu- 
tions of a class of problems of the oalotilus of varia- 
tions. 

M. Haimovici : Surfaces which correspond through 
parallel tangent planes so as to consorvo a 1'chebychoff 
lattice. 

E. Mabtine hit! : Cauchy’s formula for the analytical 
functions of two complex variables. 

G. Obebti : Wave propagation in imperfectly 
elastic systems. 

G. PioOATini : Molecular spectra and spectroscopic 
analysis (6). Detection of gadolinium. 

C. Santjoknini and N, Boboheixo : Electrolysis 
of iodine monochloride in various solvents. 

O, Vekona and G. Bohavehtcba ; Influence 
exerted on the development of plants by the partial 
elimination of the reserves accompanying tho embryo* 
and the probable presence in them of ‘growth sub- 
stemoes*. 

E. Cabaho : Memorial lecture on Pietro Romtialdo 
Pirotta. 

L* Gabneba : Memorial lecture on Friedrioh 
Kl&stner. 
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Forthcoming Events 

[Mutings tfuxrked with an asterUk ore open to the public.] 
Monday, October 11 

Univkbsity Collkoe, London, at 5. — Dr. Pliyllis Tookf'y 
Korridgo : “The Phywiology of Hearing and Speech “ 
(HVicceeding lectures on October 18. 25 and November 
1)*. 

Tuesday, October 12 

Univkesxty of London (at the Institution of pylectritial 
Engineers, Victoria Embankment, W.C.2), at 6.30. — 
Prof. Erwin Meyer; “Kleclro-AcousticH” (succeeding 
lectures on October 13, 16, 18 and 20)*. 

IrjAmiNATiNO ENOtNKKBiNn SOCIETY (at the lighting 
Service Eureau, 2 Savoy Hill, W.C.2), at 6.3U.-““Dr. 
8. English : Presidential Address. 

Thursday, October 14 

Institute of Fued (at the (Jeological kS<wM(^ty, Burlington 
House, W.I), at 2.30. Sir Philip Dawson : “Coal : the 
Next Step'* (Presitlcntial Address). 

At 3.30. — Prof. Morris W, Travcjrs ; “Th<3 Study of 
Gases’* (Melchett Lt^cturo). 

Chadwick Public Lectuke (at Manson House, 26 Port- 
land Place, W.I), at 6.30.- Prof. W, A, Osbejme : “The 
Study of Nutrition”.* 


Centbal Hall. London, S.W.l, October 13-5. General 
Diseussion on Lubrication and Lubricants. 


Appointments Vacant 


AppIiIOatjons an* Invltod for Iho following appointments, on or 
before the rtatoH mentioned : 


(-HJEF LeCTI KBR IN EtKCTHlCAL ENOINKIERINO jl) the We«t Bam 
MunlotiHUl College, Iloniford Road, Stratford, K.l.f>--The Prhidpal 
(October fl). 

Two Assistant Kkrtkiis on the Higher Technical Staff of the 
Science Museum, South Kensingt-on, London, S.W.7-“-The director 
(October 11). 

Civilian Eduoation OmciER (Grade lU- nniglnecrlng or physics) 

In the Royal Air Force Educational Service The Air Ministry (E.S.l), 

Adastral jIouhc, Kingsway, London, W.(..2 (October 16). 

Two Assistant Tbachbrs of Mkohanical and Marinis Kn* 
OlNlBKRlNa in the Liverpool City Technical College— The Director of 
Education, U Sir Thomas Stivet, Liverpool, 1 (October 16). 

Heap of thk Cmbmistry Dkpartmknt of Swansea Tcclmlcal 
College— The IMreclor of Educat ion, The Guildhall, Swansea (Octolwr 


Economist to the Mlnif<itry of Agrietdture and Fisheries— The 
Secretary, MinlHtry of Agriculture and Fleheries, 10 Whitehall Place, 
H.W.l (Octf)her 18). 


Head of the Chkmistrv Department of Ntirthampton PoiyWmlo. 
St. John Street, London, E.C.l — The Principal (October 31), 

LBCTimBR IN Theumo-chkmistry In the Imperial College of Sclemw, 
Prince Conaorl Road, South Kensington, S,W.7- The Secretary 
(November 8). 

Waterworks KN(unkkr for the Government of Nigeria— Crown 
Agents for the ColonleH, 4 Millbank, London, S.W.l (quote Jlf/634C). 

Heap or cheaustry and applikd (hiKMisTRy Department of 
Salford Royal Technical Collegia— The Dlu’Ctor of Fidnration, Educa- 
tion Office, Chapel Street, Salford, .'j. 

ASMSTANt In the Intelliaenoe Section of the Mineral Raaourcoa 
Department of the Imperial InstltuU', London, 8,W.7— I’lie EatabllBh- 
ment Officer. 


Official Publications Received 

Great Britain and Ireland 

Air Raid Precautions. Memorandum No. 6 : Anti-Gas Training. 
(iMued by the Home Offiw, Air Raid Procautimw Department.) Pp, 
88. (London : H.M. Stationery Office.) 4rf. net. 1819 

Report, of a Joint Committee of the Chemical Society, the Famdav 
Six^ty, and the Physical Society, on Symbols for Thermodynamical 
and Phystoo-Cliemlcal Quantities and Convontlanii relating to their 
Use. Pp. 16. (London : Chemical Society.) 6d. {£20 


Tcclmlcal Publications of the International Tin ^search and 
Dcvdopmimt Council. 8crt<w I), No. 3 ; Mechanical Properties of 
Hfime 13n Bronactt. lly Dr. M. Lepp. 11. (London ; luternatlot^ 
Tin Research and Development Council.) Fnso. (238 

Higher Education In Bast Africa : Report of the Cot^lsslon ap; 
pointed by the Secretary of Slate for the Colonies. (Colonial No. U2.) 
Pp, 136, (Ixjtidon : ll.M. Stationery Office.) 2*. 6d. net. 1238 


Report of Operations and Prooeedlnge under the Land Drainage 
Act, 1930, from the passing i>f that Act (1st Ai^st 1930) t(j Slst 
March 1937. Pp. lv + 75. (London: H.M. Stationery Office.) 
U. (W, net, (238 


Annual Report of the Director of the Meteorologloal Offi^ pm- 
Kcntod by the Meteorological Committi»e to the Air Council for the 
Year ended March 31, 1U37. (M.O. 418). Pp. 66. (London : H.M. 
Stationery Office.) Ir. net. (239 

Mines Departnw'nt. SlxUamth Annual Report- of the Secretary for 
Mluefl for the Year ended :il«t December 1936, and the Twenty-ninth 
Annual Report of H.M. Chief luspector of Mines for the same Period, 
wltli a Statistical Appendix to both Rc'ports. Pp. 246, (1-iOndon : 
H.M. SUtlonery Office.) 4 a. not. [239 

The Royal Hcottlslj Society of Arts. Pp. 24. (Edinburgh ; Royal 
Sci>ttlsii Society of Arts.) (249 

Post Office Green Papers. No. .36 : Post Office (London) Railway, 
By Major W. O. Carb r. Pp. 22 + 12 plates. (London : General Post 
omee.) 12H9 


Other Countries 


IT.S, Department of Agriculture. Technical Bulletin No. 662 : 
Some Moisture Relations of the Soils from the Erosion KxiMsrlment 
Stations. By L. B. Olnmtcad. Pp. 45. (Washington, D.C. : Govern- 
ment Printing Office.) lb wmta, (IS® 

Commonwealth of Australia. Report of the Eighth Australian 
(Jaucer <>t»nfcrence ii<dd at Canberra, l.'itij 16th April 1937. ,Pp. 66. 
(Canberra : Comnun»wcaltl» Government Printer.) [ 189 

Annual Report of the Public llimltli Commissioner with the Govern- 
ment of India for 1936. Vol. 2. Pp. V + J45. (Delhi: Manager of 
Publications.) 1.6 rupees; 2 a. tWf. [189 

Colony and Protectorate of Kenya ; Forest DcMrtroent. Annual 
Report for the Year ended Slst Decembor 1936. Pp. 34. (Nairobi : 
Government Printer ; London : Crowm Agents for the Coionles.) 
J«. 12()9 

Kenya Colony and Protectorate ; Department of Agricultiure. 
A imiuu Report, 1936. Vnl, 1. Pp. ii + 184. (Nairobi: Government 
Printm* : London : Crown Agents for the (;f)l()nies.) 2#. Od. (209 
Annual Report of the All-lndla Institute of Hygiene and Public 
Health, Calcutta, 1930. Pp. il I 48. (Calcutta ; Government of India 
Press.) (219 

Southern Rhodesia : Geological Survey. Bulletin No. .32 : The 
Geology of tlie Umtall Gold Belt. By A, E, Phaiip. Pp. iv + 186 + 15 
plates. (Salisbury : Government Stationery Ottie-e.) 6«. (219 

Konlnklljk Magnetlsch on Moteorologlscb Observatorlum te Batavia* 
Jaar vers lag 1933. Pp. 27. Regenwaarnemlngen In Nederlandsch- 
IndiC. Zovenen vljaigst<! .laargang 1935. Pp. 129. (Batavia : Konlnk- 
Ujk Magnetiftch cn Meteoroioglseh Observatorinm.) 1219 

Transactions of the Geological Society of South Africa. Annexure 
to Vol, 39 : The Pioneers in South African Geology and their Work. 
By A. W. Rogers. Pp. 11 + 130+8 plates, (Johannesburg: Geologlcai 
Society of South Africa.) (219 

Cooper Ornithological Club. Pacific C(Mi8t Avifauna, No. 26 : The 
Natural History of Magpies. By Jean M. Linsdale. Pp. 234. (Berke- 
ley, Calif. : Cooper Omitliologloal Club.) (219 

Mlulsterlo da Agricultura : Sorvico Oeologloo e Mlneralogioo. 
ReUt-orlo do Director de I* de Janeiro a 31 do Julho 1933. Pp, 48, 
Boletlm N, 84 ; Brachiopodos do Rio Parauary. Par Artetomenes 
Gnlmarftes Duarte. 1^. 44 + 7 plates. Boletlm N. 85; Prospeccio 
magnetlca no norte de Santa t)athar1na. Por Mark C. Malamphy, H. 
t'apper A. De Souza, Imack C. Do Amaral. Pp. 24 + 19 plates. Mono- 
grarditas, Vol. 11 : O cretaceo de Sergipe. PeU Dra. Oarlotta Joaquina 
Maury. Pp, 288. Album des estampaa da Monographla N. 11, Pp. 
XXXV +28 plates. PubUoac»o Avulsa 28 : A politico do Ouro. Por 
Euzeblo Paulo do OBvclra. Pp. 46. (Rio do Janeiro ; Pepartamento 
Nacloual da Protlucck<^ MLlneral.) 1249 

Publications of the Dominion Observatory, Ottawa. Vol. 12 : 
Bibliography of Seismology, No. 14 ; Items 347iy-S666, April, May, 
June 1937. By Ernest A. Hodgson. Pp. 289“30(). (Ottawa: King’s 
Printer.) 25 cents. (248 

Memoirs of the Faculty of Scieneo and Agriculture, Talhoku Imperial 
University. Vol. 18, No. 10 (Mat-hematlos No. 26) : Beltri^ sur 
Geometric dor Krelse und Kugeln, 19. Von Sdri Maturoura. Pp. 
229-240. (Talhoku : Talhoku Imperil University.) [240 


India Meteorolraical Department. Selentlflc Notes, Vol. 7, No. 72 ; 
Normal Montlily Percentage Frequencies of Surftuso and Upper Winds 
up to 3 km. at Allahabad, Begdmpot, Delhi, Sambalpur, aandoway, 
SllchaT and Victoria Point. Qn. 36-5B. 12 annas ; Is. Sdeotifto 
Notes, Vol, 7, No. 73 : Daffy Variations of Temperature and Pteumre 
at Different Levels over Agra associated with paosage of Western 
DUturbanoes. By 8. P. Venklteshwaran. Pp. 58-64+7 platw. 12 
annas ; U. 3d. (Delhi : Manager of PubUoauoas.) (£79 

Imperial Council of Agricultural Research, India. Sctenttfic Mono- 
graph No. 11 : Investigations on the Course and IRstrlbutton of the 
Nerves supplying Levator Angull BoapuU and Rhomboidfus Muscles 
and the Formation of the phrenic Nerve In the Ox, with Observatiotvs 
on certain Anatomical Deviations. By H. N. Chotva Ayyangar. Pp. 
v+60+57 plates. (DeUd : Manager of Publloatkms.) 4.10 rupees : 
7». M. 


Annual Report on the Depai 
Year 1686. By 0. T. Faulkner, 
ment Printer.) 1 dollar ; 2«. 4 


rnents of Agrioultare, Malaya, fbir the 
^p.lv+81, (Koala Lutt^ur: Oovem- 
(*T8 




Physiology in General Education 


U NTIL within very reeent times, the study of 
the human body was practically solely the 
concern of physiological departments in medical 
schools. Undergraduates outside the medical 
ourrioulum had no opportunity of studying human 
physiology, and the people of Great Britain as a 
whole seerntwi well content to leave the control of 
their lives with respect to health and disease to 
the guidance of the medical profession. Thus, 
when ‘science' was first introduced into the schools, 
educationists tiuiied to chemistry and to physics, 
and, even to-day, such biology as is taught in 
schools deals almost wholly with plants and lower 
animals. That “the proper study of mankind is 
man" was the keynote of the discussion on 
“Physiology in General Education*' in Section I 
(Physiology) of the British Association during the 
recent Nottingham meeting. 

All the speakers in the discussions were unanimous 
that this loss of contact between human physiology 
and general education is a misfortune, not only for 
a modem democracy but also for physiology itself. 
Experimental psychology, which, as practised to- 
day, is but a branch of experimental physiology, 
has hived off from physiology, largely due to the 
absorption of physiologists in the needs of medical 
students. Bioohenuatry is shifting its camp from 
physiology to organic chemistry probably for the 
same reason. 

This unfortunate lack of facility for study of 
human physiology in British universities reacts on 
school ^ucation and on adult education. The 
future school teacher has to rely almost wholly 
on training centres for instmction in human 
physiology and hygiene. These facilities, although 
admirable in many oases, are not to be compared 
with those already in being in oxir universities. 


The end-result is that the content of physio- 
logioal knowledge of the ‘man in the street*, 
and even of his legislators, is at a dangerously 
low level. 

Moreover, whenever there is loss of contact 
between the practising scientific investigator and 
the public, there ari-ses inevitably the risk of loss 
of understanding and of sympathy. The agitation 
against vivisection is very largely due to ignorance, 
on the part of the public, of physiological practice 
and of the vital part played by physiological 
research in everyday life. 

But the physiologist is not the only sufferer. 
From the cradle — and oven earlier — to the grave, 
physiological first principles affect our health and 
well-being. In a modern civilized community it 
is no longer possible to rely solely on the bounty 
of Nature for our food and proper nourishment, 
or on our natural instincts for the conduct of our 
own and others* lives. The public, crassly ignorant 
for the most part of the elementary facts about 
the human body, ignores the simplest dietetic 
principles, falls victim to the specious advertise- 
ments of the vendors of fortified foodstuffs and of 
quack nostnims, and blindly follows the fatuous 
dictates of the latest fashion. Moreover, as one 
speaker in the discussion at Nottingham empha- 
sized, all propaganda and legislation in the interests 
of public health must of necessity lose the greater 
part of their effectiveness if the public is incapable 
of appreciating the significance of, and reasons for, 
such activities. 

After the comments mode by Mr. H. G. WeUs 
upon the teaching profession at this meeting of the 
British Association, it might have been expected 
that school teachers would not be in a mood to 
Buffn: tamely further suggestions from amateur, ae 






660 


NATURE 


October 16, 1937 


distinct from profesaioiial^ eduoationists. Notot- 
theleos, there was no protest at the suggestion that, 
to make way for the necessary instruction in 
human physiology, either some subject at present 
in the school otiniculum would have to be dropped 
or a compromise effected by using human physio- 
logy as an introduction to, and a vehicle for, the 
teaching of general biology* It was pointed out 
that it is a sotind pedagogic principle to proceed 
from the known, or at least the familiar, to the 
unknown. Study of the human body and of its 
functions is an admirable introduction to the study 
of other forms of life and of biological principles 
in general. Moreover, human physiology gives 
great scope for practical work with the minimum of 
apparatus ; in short, it is good science, good biology 
and admirably adapted to school instruction. 

Although the day is long past when all mention 
of human structure and of human function was 
taboo, yet some fear was expressed during the 
discussion that teaching of human physiology 
might lead to unhealthy self-consciousness and 
introspection on the part of the pupils. The 


general opinion seemed to be, however, that such 
a danger is mote likely to arise in the course of 
unofficial health talks conducted by enthusiaBtic 
but unskilled instructors than in routine sohool 
teaching. Indeed, Prof. Winifred Cullis, from her 
wide experience, believes that sohool instruction 
in human physiology, so far from inducing morbid 
preoccupation with the functions of the body, 
would rather tend to ventilate and bring into the 
unemotional atmosphere of the schoolroom, and 
thus into proper perspective, many matters which, 
even to-day, the modem child is shy of discussing 
with its elders. 

The meeting was a very large one for a purely 
sectional discussion, ancf the fact that the practis- 
ing physiologists were in an extremely small 
minority is an indication of the widespread 
interest the subject aroused. From every point 
of view it was unfortunate that a joint discussion 
with Section L (Educational Science) could not 
be arranged, for the time has clearly arrived when 
the place of physiology or human biology in school 
science courses must be given serious attention. 


Registration and Piivilege 


T he extent to which the principles of Tree 
trade’ are inbred in the people of Great 
Britain is well illustrated by the statutory pro- 
visions governing the registration of medical 
practitioners and pharmacists. For both pro- 
fessions the State establishes standards of educa- 
tion and examination, with a statutory register 
of those who reach them. To permit the public 
to differentiate between the qualified and the im- 
quaHfied practitioner, the use of titles implying 
registration is prohibited and the signing of death 
certificates, the sale of poisons* and other minor 
matters are controlled. But in both medicine and 
pharmacy the practice of the calling by unregistered 
men has few statutory limitations. 

By way of contrast, the lawyer is well pro- 
tected, It is a statutory offence for a layman to 
practise as a solicitor, and in the High Court His 
Majesty's judges will neither see nor hear the 
advocate who is not a barrister. Accountants and 
architects have certain titles reserved to them, but 
few other statutory privileges. The high-wat^ 
mark of protection for a calling is probably that 
given to dentistB, the IXentists Act of 1921 making 


it an offence for the unregistered to “practise 
dentistry". 

Many attempts have been made in recent years 
to persuade Parliament to regulate the jn^kctitioners 
of a calling by means of a statutory register and 
to provide statutory privileges for the registered. 
The destruction of the Osteopaths Bill exemplifies 
the fate of such attempts. It is in the totalitarian 
States that there will be found the modem ex- 
amples of restrictive legislation for the control and 
benefit of individual callings and their protection 
from competition. Whether the price to be paid 
compensates for the advantages, even to the 
sheltered practitioner himself, is a question the 
answer to which depends upon the temperament 
of the individual. The majority of the people of 
Great Britain are not temperamentally inclined to 
a regime of professional corporations, even for 
personal benefits, and that spirit is reflected in the 
attitude of Porlicunent towards Bills proposing to 
aooord privileges to closed professions. 

Nevertheless, there is a price to be paid fbr 
freedom. In the medical and pharmaoeutical fidids 
the prioe is the exploitaticm of the pnblic by the 
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quack. Probably at no time in history has the 
Britiah public provided so rich a field for the 
pseudo-scientific medicine-man with his tale of 
vitamins and hormones, rings, belts and exercises, 
massages and diets. The Times publishes its 
National Health Number, with the dominant 
note of healthy exercise outdoors, while from every 
hoarding, bus and tram an attempt is make to 
mesmerize the public into mass drugging. 

A year ago, when the House of Commons was 
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invited to discuss this question on the second 
reading of the Medicines and Surgical Appliances 
(Advertisement) Bill, the House was counted out. 
It is small wonder that with public opinion so 
docUe, the proprietary medicine industry was able 
to claim before the Select CJommittee on Medicine 
Stamp Duties in December last that the capital 
in the industry is £100,000,000, and that it spends 
between £12,000,000 and £15,000,000 annuaU^ in 
advertising its wares. 


Air Raid Precautions 


Air Defence and the Civil Population 

By Dr. H. Montgomery Hyde and G. 11. Falkiner 
Nuttall. Pp. xvi + 239 + 8 plates. (London : The 
Cresset Press, Ltd., 1937.) I2s. i\d, not. 

'T^HIS book has been written for the benefit of 
^ the ‘man in the street’. It contains a 
moderate statement of the various risks to which 
the ordinary citizen may be subjected in an aerial 
Ijombardment, and explains the moat effective 
methods of providing protection against them — 
collective, individual and structural. 

The authors are generally in agreement with 
the recommendations made by the Air Raid Pre- 
cautions Department of the Home Office, but 
they submit certain criticisms, the chief of which 
is the ineffectiveness of its iiropaganda, as public 
interest in the subject has not been aroused, nor 
has readiness on the part of the public to co-oper- 
ate in defensive measures been achieved to the 
extent which both the seriousness of the inter- 
national situation and the progress of military 
preparations throughout Euroj^e plainly demand. 
They consider that, in the circumstances, instruc- 
tion in passive defence should be as integral a 
part of the life of the nation as vaccination and 
the registration of vital statistics. 

In striking contrast with this apparent ajjathy, 
the developments that have taken place in all 
Continental countries — including Holland and the 
8oandixmvian group which were neutral in the 
Great War — are briefly summarized. In Germany, 
Italy and Russia a standard knowledge of anti- 
gas precautions is obligatory, and the whole 
civfiian commumty is compelled to co-operate 
with the authorities in experiments of different 
kinds, ‘Black-outs’ are of conunon occurrence in 
all the chief cities, and the most realistic con- 
ditions are created, including the intentional 
boniting of water and gas mains and the daubing 
with red paint of the ‘casualties’ before they are 


removed in the ambulances, in order to reproduce 
, the situation that may have to be dealt with : 
everybody must take cover on the air raid warn- 
ing being given, and even foreign tourists are 
punished if they disobey any of the orders. 
Public shelters are being built and municipal 
buildings strengthened, while in all important 
busitiess promises and factories the provision of 
protection for the employees is compulsory. In 
Italy, instruction in passive defence measures is 
given from a series of gramophone records which 
are sold at specially reduced prices ; while in 
Russia, General Eideman, the head of the Air 
Defence Department, was among the generals who 
were recently shot in Moscow, the official expla- 
nation given being that his organization was ‘on 
the down grade’ ! 

In (Czechoslovakia a law has recently been 
enacted compelling all housing contractors to 
provide bomb-proof shelters in the cellars for the 
protection of their tenants ; and in France, whore 
the experience gained in the construction of the 
Maginot line has been of particidar value, a Bill 
has been passed empowering the Government to 
evacuate the civilian population where necessary, 
and to build bomb- and gas-proof shelters ; in the 
Seine Department alone, £1J millions were voted 
two years ago to finance air raid precautions. 

While all these measures are accepted by our 
neighbours with enthusiastic co-oi)6ration, our 
own lack of interest is all the more remarkable 
as we are exceptionally vulnerable to attack, and 
the outstanding characteristic of future air raids 
is that they may come suddenly and unexpectedly 
aud may well precede any formal declaration of 
war. (When a practice ‘black-out’ was suggested 
in Brighton a few days ago an alderman was 
reported to have protested gainst frightening the 
visitors, wlule a coimoillor described the proposals 
as “this air raid nonsense”.) 
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The authorB are, however, by no means alarmist 
in their conchisions. They consider that poison 
gas should not be regarded as the deadliest weapon 
in the hands of a potential enemy ; and that the 
heaviest type of high-explosive bombs against 
which, we are told, a roof covering of 12-15 feet 
of reinforced concrete is necessary, are so costly 
and the number that can be cjarried by aircraft so 
small, relatively, that their use in war will be 
confined to special objectives, and they will not 
be deliberately employed against the civil popu- 
lation. Incendiary bombs are now believed to 
constitute the greatest danger to civilian com- 
munities, as the agents available are greatly 
superior to those employed in the early Zeppelin 
raids on London, whi(;h proved to be very dis- 
appointing to the attackers in the results achieved. 
While certain public services, such as central 
telephone exchanges, must bo protected from 
interruption at all costs, gas- and splinter -proof 
protection is all that should normally be aimed 


at for private houses, after all inflammable materials 
have been removed from the attics. 

This book is written in simple language, and it 
should be widely read : a great deal of industry 
has been recjuired to collect the material necessary 
for its compilation and the matter is well arranged. 
It is well established that the Italians used mustard 
gas in their Abyssinian campaign, but it will bo 
news to most people in Great Britain that gas has 
been used by both sides in the civil war in Spain. 
The authors seem to have access to sources of 
information not supplied to, or at any rate not 
published by, our newspapers, so it is to be hoped 
that in future editions of their work details will 
bo given of the effects produced and of the types 
and weights of the projectiles that are being used 
in the aerial bombardments there, as these are 
possibly hoing Tried out’ by nations who may be 
engaged in the next European conflict, if and 
when it ovoiiakes us. 

C. H. F. 


The Problem of the Portolan Charts 


Hallucinations scientifiques (Ics portulans) 

Par le Prince Youssouf Kamal. Pp. 96 -f 39 plates. 
(Leiden : E, J. Brill, Ltd., 1937.) n.p. 

P RINCE YOUSSOUF K AMAL is known not only 
as the owner of an unusually fine collection of 
early maps, brought together with little regard to 
cost, but also as a keen student of thoir history, so 
that anything written by him on the subject merits 
attention. His big folio volumes containing, or to 
contain, facsimiles of all the most important early 
maps of Egypt or of Africa as a whole (with which, 
os an Egyptian, he is specially interested) are 
monuments of sumptuous reproduction. The 
present work claims no such importance, and one 
cannot help wishing tliat he hod waited to give a 
systematic discussion of the old Portolan Charts 
and their origin, for he should bo well qualified to 
undertake such a study. As it is, the work is 
somewhat scrappy and disjointed, its main object 
being to combat the theory put forward by a 
recent writer, Prof. J. H. Kramers of Leyden, 
who believes that the nautical charts produoad in 
the Western Mediterranean, which make their first 
known appearance, already in fully developed form, 
about A.i). 1300, owed much to previous work of 
the kind in the East, especially that of the Arab 
geographers El Bakri and Edrisi. It is this to 
which the term “HallucinationB” of the title is 
applied. 


One must allow that no convincing arguments 
have been produced in support of the theory, and 
Prince Kamal’s counter-arguments will no doubt 
on the whole meet with approval, though perhaps 
open to criticism in some particulars. He holds 
that the charts were first pr^uce<i, in the West, to 
meet the practical needs of sailors in that part of 
the world, at a time when trading voyages began 
to be extended farther afield than previously — to 
the north coasts of Africa for example. He has 
no difficulty in showing that the point of view of 
men like El Bakri and Edrisi was quito different 
from that of the chart-makers, their descriptions 
being almost entirely based on land-routes. As to 
the appearance of Arabic names on the charts — 
previous Western literature having mostly adopted 
those of the Greeks and Romans — this was an 
obvioiis necessity if the charts were to Iks of 
practical value. This may be conceded, but it 
surely does not follow, as Prince Kamal seems to 
imply, that nothing in the way of charts, as 
distinct fipom sailing directions, had been used in 
the East previous to about 1300. Similar notnl 
might be expected to produce a similar help. 

Prince Kamal also rejects the idea that the 
wind-roses of the charts, with the elaborate 
system of radiating lines, may be an indication of 
Eastern (perhaps Greek) inflluence. He holds that 
the chief object of the lines was not that of dkeo- 
tion-pointers, but of helping the draughtsman to 
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oc^y bis sources, like the 'squaring' used by 
modem map»makers. Ouriously enough, ha seems 
almost to regard the figures producsad by the 
Intersection of the lines as the reason for drawing 
them, instead of being merely an incidental 
result. 

The general tone of the work, and the occasional 
long and somewhat involved sentences, make it a 
little difi&oult to grasp the writer’s motive in 
producing it, for he begins by stressing the small 
likelihood there is of arriving at any (conclusion — 
one section is actually headed "Conclusion (sans 
conclusion)". Similarly, he thinks that no good 
result can bo gained by a detailed comparison of 
the respective contents of the charts and the 
Oriental works, yet he is at great pains to supply 
the material for such a comparison, for the sake 


of such as wish to make it. This forms the most 
substantial part of the work, including not only 
reproductions of the North Afirioan portions of the 
most important early maps down to and including 
the Portolan Charts, but also comprehensive lists 
of names, distances, and geographical co-ordinates 
derived from the early literature, both Eastern 
and Western, This part will supply a useful basis 
for study to those who may not have access to the 
bigger works in which the field had been covered 
previously to some extent. 

On one point at least one may cordially agree 
with the author — that relative accuracy in a map 
is no proof that it is later in date than another, as 
is too often assumed. It is not to be thought that 
every map-maker would be conversant with all the 
best work of his predecessors. E. H. 


Fundamentals of Zoogeography 


General Zoogeography 

By IVof. V. G. Heptner. (In Russian.) Pp. 548. 
(Moscow and Leningrad : Gosudarstvennoe Izda- 
telstvo Biologicheskoi i Mediasinskoi Literatury, 
1936.) 13.50 roubles. 

T he recent rapid advances in the study of 
animal ecology, historical geology and palaeo- 
olimatolc^ are making inadequate the old formal 
zoogeography, whicli consisted mainly in the 
accumulation of distributional facts and in the 
parcelling out the earth’s surface into rigidly 
defined zoogeographical regions, provinces, etc. 
An urgent necessity for revising the fundamental 
conceptions and methods of zoogeographical re- 
search, in order to bring it into lino with allied 
sciences, is felt by all biologists working on dis- 
tributional problems, whose aim is not merely to 
register facts, but also to find the most probable 
scientific theories accounting for their origin. 
There is no lack of attempts at such revisions, but 
none of them con be considered sufficiently 
balanced. Usually there is a distinct bias either 
towards pure ecology, which is taken to provide a 
complete explanation of all distributional facts, or 
the stress is laid on geolo^cal history, and very 
ingenious theories are built on an incomplete 
foundation. 

The book under review represents another 
attempt of this kind and certainly a very successful 
one. The first port contains a most instructive 
hitroduotion to the subject-matter of modem 
zoogeogiaphy and a clear represwtation of basic 
eoologi^ prindples, namely, factors of existence, 


ecological valency, optimum and pessimum, habitat 
concept, biological tyix^s (life-forms) and bio- 
coenosofl. The second part is devoted to a more 
detailed analysis of the environment and of 
eiivironmental factors, both in water and on di*y 
land, and ends with a classification of the main 
ecologi(?al formations (biotops) of dry land, with 
their characteristic faunas. The problems of the 
dispersal of animals and of the area of a species 
occupy the longest, and the best, part of the book, 
where special attention is given to various types 
of discontinuity and their origin. The final (fourth) 
part deals with comparative zoogeography, 
that is, with brief descriptions of the different 
zoogeographical regions, and has 8j)ecial 
sections on the fauna of the U.S.8.R., and of the 
seas. 

The most valuable quality of the book is the 
abundance of reliable and fresh facts most care- 
fully collected from an immensely scattered 
literature. In this respect, the author can be 
criti(nz6d only for paying too much attention to 
vertebrates and for neglecting to a certain extent 
the literature on invertebrates, more particularly 
on insects, where a great amount of very valuable 
data has been recently accumulated with the 
development of modem ecological trends in 
entomology. 

Amongst other points deserving to be mentioned 
in a critical review is the omission of the considera- 
tion of palssoclimatic factors in the evolution and 
movements of animal populations. One may not 
accept without reservation the Koeppen- Wegener 
schemes of displacements of climatic zones in the 
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past} but they should be at least mentioned in a 
book of this ^d. Anotlier weak point is the lack 
of discussion on ococlimates of the actual animal 
habitats, which very often enable an animal to 
survive in a region the general climate of which 
is wholly unsuitable for it. 

On the whole, however, the book represents an' 
outstanding contribution to the development of 
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biogeographioal science^ aad it is a matter of regret 
that its language will make it inacoessible to most 
workers and students outside Russia. Biogeo- 
graphy is now entering a period of inteoasive 
development and there is no text-book in any 
language that could be recommended more 
thoroughly than the present one. 

B. P. UvAEOV. 


Latin Clarity and the Sciences of Life 


Encyclopfedie franfaisc 

Tome 4 : La vits. Dirig6 par Andr6 Mayer. Pp. 
582. (Paris : Soci6t4 do gestion de L’Encyolop6die 
franvaise ; Libr. Laroxisso, 1937.) n.p. 

T he great difficulty confronting all those who 
wish to give a connected account of the 
sciences of life is that of steering between the 
Scylla of excessive popularity and the Charybdis of 
technicality. Where certain special but funda- 
mental sciences are concerned, such as biochemistry 
and genetics, the relative unfamiliarity of their 
concepts to the general reader loads to a failure to 
do them justice and hence to an unfair emphasis. 
The present volume of the French Enoyclopficdia, 
in wliiclx some fifty French scientists have col- 
laborated to describe the main outlines of the 
sciences of life, seems to overcome these difficulties 
better than any English book. The excellent 
“Animal Biology^ of Haldane and Huxley is very 
short, while the two-volume “Life“ of Thomson 
and Geddes suffers particularly from the failure 
just referred to. 

The book now under review gives a good initial 
impression, for its several fascicules are bound in 
loose-leaf style, suggesting that new ones may be 
issued as important advances occur, to bake the 
place of some of the present ones. After a quite 
striking frontispiece, which represents a binocular 
microscope against the background of a monster 
Purkinje cell, the book opens with a section on the 
cosmic setting of life, its chomicol actions on the 
outer world, and such subjects as the cycles of 
carbon, nitrogen and other elements. The second 
st^ction deals with the constitution of living 
organisms. Concise accoimts of the colloidal state, 
of the main groxips of chemical substances from 
which living matter is bxiilt up, and of the actions 
of enx 3 rm 6 s, are given. Section 3 is entitled “The 
Structure of Living Beings*', and is devoted to 
experimental cytology, the equilibrixun of the cell 
with its environment, etc. ; Section 4, “The 
Actions of Living Beings", deals with movement, 


adhesion, phagocytosis, luminescence, muscular 
contraction, ciliary movement and similar topics. 
In Section 5, “The Forms of life", a wide survey 
of comparative physiology shows how morphology 
and fimetion ore intertwined in xnaiiy groups of 
animals, and Section 6, “The Maintenance of life", 
discusses metabolism, reflexes, the fixity of the 
internal medium, cicatrization, regeneration, etc. 
Latent life, radiation effects, chemical agents and 
immunity have a section to themselves under the 
head of “Repairs and Alterations in Lixnng 
Organisms", while the book ends with a section 
on the traiismiBsion of life in which the whole of 
embryology and genetics are passed under review. 

The outstanding impression left by the work is 
one of clarity and logic. The arrangement of the 
sections is unusually clearly thought out, and 
although the comparative anatomy of animals and 
plants is throughout in the baokgroimd, this 
would follow from the predominantly physiological 
outlook with which the book is written. V^ere 
such a broad canvas has so successfully been 
painted, it would be almost pettifogging to com- 
plain of the oonfusiiigly wrong formula for vitamin 
Bi on p. 4.12^ or of the persistent absence of 
magnification data in the illustrations, so that a 
guileless reader might obtain almost any fantastic 
idea of the sizes of the biological objects shown. 
But it must be admitted that some of the seotions, 
perhaps especially those on oxidation-reductions 
and fermentation, give the impression of having 
been written about ten years ago. One might also 
suggest that the formulae of substances sho^ be 
given where their physiological functions are 
discussed, or at least a cross-reference inserted ; 
for example, adrenaline and acetylcholine on 
p. 4.36-15, auxin on p. 4.60-9. In general, however, 
the book will be of immense value to all French- 
men of reasonable intelligence who wish to gam 
an accurate view of modem biology, and it is a 
pity that Englishmen will not be able to share it 
with them i^ess someone should attempt the 
heavy task of a translation. JoraFH Nebuhah. 
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Interracial Marriage in Hawaii : 
a Study of the Mutually Conditioned Processes of 
Acculturation and Ama^amation. By Eomanzo 
AdaniSr Pp. xviii+363 + 11 plates. (Kew York: 
The Macmillan Co,, 1937.) 18a. net. 

Studbnts of the inter-relation«hii>« between groups 
of people of different racial and cultural origins have 
long been interested in Hawaii, '*tho melting-pot of 
the Ptwifio”, where Americans, Japanese, Chinese, 
Filipinos, Portuguese, native Hawaiians and others 
have worked out a modm vivendi with, apparently, 
the minimum of friction. Dr. Adams has given us 
an elaborate and well -documented analysis of this 
situation. 

An examination of the present racial composition 
of tlie population and degree of retce mixture is 
followed by a series of investigations of the com- 
ponent groups and the part they play in the com- 
munal life. Valuable correction of census material 
is embodied throughout. A most interesting section 
deals with the social ba<ikground of interracial 
maniage. There is no general theory of racial in- 
equality or any organized public sentiment against 
intermarriage between members of the different 
racial groups. Personal and family sentiment against 
it is shown to exist, but it is argued that the fre- 
quency in praotioe is so great that it would be 
difficult for a widespread cwlverse social sentiment to 
form. The author attributes this situation to a variety 
of historical reasons, including the absence of white 
women at the earlier stages of intermixture, the 
marital freedom of the native Hawaiians, the advent 
of the early missionaries from New England and not 
from the Southern States of America, and the absence 
of a single “dominant race*’. He has perhaps under- 
estimate here the importance of tlie compatibility 
of the physical traits, temperament and intelligence 
of the Hawaiians with those of the immigrants, in 
facilitating intormarriago on a basis of equality 
(relations between European and Maori in New 
Zealand may be compared with this). 

It is possible also that the low rate of marriage of 
* ‘Other Cauoeusian** (mainly non-Latin) women with 
other groups such as the part-Hawaiian, and the 
tendency to increasing cultural segregation of the 
part-Hawaiian group have been minimized by the 
author in his prediction that, by the end of the 
preswit century, the majority of the people of Hawaii 
will ooxistitute a stable race mixture of hybrids, 
culturally homogeneous. But fact and inference are 
clearly separated in the book, which is an extremely 
valuable study m on important field. One looks 
forward to seeing more publications on this subject, 
sponsored, as in this case, by the enterprise of the 
University of Hawaii. R. F. 

The Subject Index to Periodicals, 1936 

Issued by the Library Association. Pp. xii+SOO. 

(London : Library Association, 1937.) 70s. 

Thx Library Association and its general editor, Mr. 
T. Eowiand Powel, are to be congratulated on the 
coming of age of the “Subject Index to Periodicals’', 
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this being the twenty -first year of the existence of 
the Index. As was also the case last year, the volume 
for 1936 appeared only five months after the cloae 
of the year covered. 

The volume for 1936 contains references to more 
than 27,000 articles selected from no fewer than 597 
periodicals. Of those pe?rio(licale 647 are English and 
American, 27 French and Belgian, 21 German and 
2 Italian. The articles are arranged under headings 
such as ‘Floodlighting*, ‘Mural Painting’ and ‘Radio- 
activity’, but imder each heading the order is that 
of authors’ names. The subjects selected for indexing 
cover a wide range, but verse and fiction are excluded, 

WitJi some important exceptions, no attempt has 
been made to index periodicals oovorod by the 
following publications : Agricultural Index ^ Knghieer* 
ing Abstmeta^ Engineering Jrulex^ Index Medicua^ 
Jounml of the Society of Dyers and ColoristSf Photo- 
graphic AbstractSy Revue de QMogie^ Miniralogie et 
Crystallographief Royal Meteorological Sotdety's Biblio- 
graphy^ Science Abstracts and TechMcal Institute 
Journal. 

These Subject Indexes are much appreciated by 
those to whom a knowledge of the latest researches 
on scientific problems is of importance, for without 
such works of reference at hand it is quite possible 
that many a valuable paper may be overlooked. Wo 
congratulate the Library Association on the prompti- 
tude with which these annual volumes are published. 

Gravimetric Analysis : 

a Laboratorj'^ Manual with Special Reference to the 
Analysis of Natural Minerals atid Rocks. By W. van 
Tongeron. Pp. xi4-278. (Amsterdam: D. B. Centon’s 
Uitgevers-Maatschappij N.V. ; London : H. K. 
Ixswis and Co., Ltd., 1937.) I4s. net. 

This text-boerk, written by one having considerable 
practical experience, will be welcomed by mineral- 
ogists and analytical chemists generally. It gives a 
critical description of modem gravimetric analytical 
methods in a very convenient fomi, 

Tlie plan adopted by the author is the logical one 
based on geochemical principles. The text is well 
illustrated by useful diagrams, where the technique 
involves such for clearer explanation, and the tables 
are clearly set out. The few typographical errors 
seem to constitute the only minor drawback to the 
book. 'I’here are three indexes, devoted to apparatus, 
reagents and detenninations respectively, and this 
arrangement makes reference imusually easy. 

Assay methods, or as the author prefers to designato 
them, “docimostic methods”, for the noble metals are 
beyond the scope of this book ; their inclusion would 
not have added to its value and would oertainly have 
added greatly to its bulk. The bibliography is 
aulequate, ocemate and up-to-date, and naturally the 
names of such well-known workers in this field as 
Hillebrand, Hevesy and Goldschmidt constantly 
recur in it. Of all the names mentioned only some 
SIX per cent are those of British investigators, indi- 
cating that insufficient attention is paid in Great 
Britain to the soientifkally and economically im- 
portant subject of geochemistry. C, S. G. 
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The Ohio-Mississippi Floods of 1937 

By R. W. Davenport, U.S. Geological Survey 


S OME of the recent floods in the United States 
have indicated that, in any appraisal of the 
potentialities of a river system for producing 
floods, nlore significance than has perhaps been 
customary should be attached to the magnitude 


of the great floods of the past, as disclosed by 
Nature’s records of them. A conspicuous part of 
the work of rivers in the processes of d 3 mamic 
geology is associated with the occrurence of major 
floods, and significant information with respect to 
such floods may be appropriately and reliably 
interpreted from the flood plains, terrac^es, earlier 
river channels, and other evidences of erosion and 
deposition which record a river’s past behaviour. 

Systematic records of flood stages on rivers in 
the United States do not generally extend back 
more than fifty or sixty years at most, know- 
ledge of earlier flood stages may cover, with con- 
siderable oorapleteness for some rivers but usually 
without much detail, the outstanding floods since 


settlement of the region by white men, thus 
making a skeleton record going back one to three 
hundred years, varying with the time of such 
settlement. The available records may be siifficient 
to show with considerable reliability the char- 
acteristics of a river in 
resjwjct to the magnitude 
and frequency of lesser 
floods, but such records 
are entirely inadequate for 
disclosing the exj)ectancy 
of the rare floods of great 
magnitude. 

In March 1936, floods 
occurred in the north- 
eastern part of the Unitod 
States which caused crests 
on many rivers that were 
higher by several feet than 
had boon recorded since 
the settlement of the 
country. Similarly, the 
more recent extraordinary 
floods of January and Febru- 
ary 1937 in the Ohio and 
mid -Mississippi Valleys 
were greater than any known 
since the time of white 
settlement . Stages higher 
than previously recorded 
occurred on the Ohio River 
from Point Pleasant, W. Va., 
to its mouth at Cairo, 
111 . , a distance of about 
700 miles, and on the 
Mifisissippi River from the 
mouth of the Ohio to a x)oint bdow Helena, Ark., 
a distance of more than 300 miles. The excess 
of the flood crests above the highest previous 
records was greatest in the vicinity of LouisviUe, 
Ky., where in previous stages were exceeded by 
10-1 1 feet. At Cincinnati, Ohio, the flood crest was 
8*9 feet higher than had occurred in eighty years 
of continuous record and 4 feet higher than the 
highest previously known stage, which is reported 
to have occurred in 1773. ^th rare exceptions, 
the protective levee systems were overtopped and 
great damage to isroperty and oonsiilerable loss 
of life were caused in cities, towns, tndustrial 
establidimaiits and transportatbn routes that 
occupied the flood plain. 
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MAxnnm annual itlooc stages, Ohio Rtveh, Cincinnati, Ohio, 186S-1937* 

(OHHONOW)OIOAL ABRANOEMENT). 
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Fig. 1 Bhows by bars in chronological order the 
maximum yearly eta^es of the Ohio Biver at 
Cinoiimati, Ohio, continuously for the eighty 
years, 1858-1937, inoluedve, and for certain major 
floods prior to that period. 

Fig. 2 shows, as explained thereon, the maximum 
yearly stages at this place for the eighty years 
above specified, arranged in order of magnitude 
and plotted upon arithmetic-probability paper. 
The graduations on this paper have the char- 
acteristics that if a series follows the laws of 
normal probability the plotted points will define 
a straight line. This type of graduation is used 
becsause it seems to show 
the observed data effec- w) 

tively. 

In so far as Fig. 2 
illustrates the magnitude- 
frequency characteristics of 
the Ohio River in the pro- 
duction of floods at Cin- 
cinnati, the river does not 
seem to have depart^ed far 
from its demonstrated char- 
acter in producing the ex- 
cessive stage of 1937, How- 
ever, on the basis of the 
records prior to 1937, it 
is probable that the de- 
duction would have been 
warranted that such a stage 
as occurred in 1937 would 
be of such rare occurrence 
as to justify little con- 
sideration with respect to 
protective works or occu- 
pancy of the flood plains. In 
the popular mind a flood of 
such magnitude was consid- 
ered essentiaUy impossible. 

The series of rains which caused these record- 
breaking Ohio-Mississippi floods began toward the 
end of December 1936, continued through most 
of January and were unusually excessive in the 
latter month. The associated weather conditions 
resulted firom abnormal movements and inter- 
actions of air masses over a large region. The 
distribution of barometric pressure ‘‘resulted in a 
continuous northward and north-eastward move- 
ment of tropical air masses over the area roughly 
from Louisiana and Tennessee eastward to the 
Atlantic States, New England and New York, 
while air masses of polar CMrigin moved southward 
almost continuously over much of the western half 
of the United States. ... 

‘^The extremely heavy rainfall over the Ohio 
Yalley> Teunessee and Arkansas and part of the 
adj<4iUQg mas was in general caused by the fact 
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that this area was so located with relation to the 
very deep areas of high pressure on either side 
that at the 'earth’s surface the line of contact 
between the warm, moist air from the south, and 
the dense, cold air of polar origin that came in 
over the Ohio and middle Mississippi Valleys on 
many days from the north and north-east, lay 
somewhere over this area much of the time ; and the 
less dense warm air from the south (or south-west) 
was forced to rise over the cold and denser air. 
The rapid lifting of the very moist air of tropical 
origin resulted in abundant precipitation.”* 

The total rainfall for the month of January 


was four times the normal, or more, over approxi- 
mately 35,000 square mOes. The area of heaviest 
precipitation included the middle and lower Ohio 
River vaOey, mainly along the Ohio River and 
the lower valleys of its tributaries (Fig. 3). The 
rainfall occurred not so much in a progression' of 
general storms through the r^on as in a pro- 
gression of somewhat sporadic storms marked by 
considerable variation in local distribution, and 
moving in a general north and north-east direction. 
The average rainfall in January over the drainage 
basin (208,000 square miles) of the Ohio was 
slightly more than 11 inches. 

The floods occurred in a season when normally 
there might have been considerable snow, but, 
because of the prevalence of exceptionally 

bjr 0. L. MltoboU, tbreoMtor, Unltsd Btetes WmUibt 
Bm«an. Weather 1S87. p. ?&. 



Fig. 2. 

Maximum annuau flood staoks. Ohio Rtvbjb, Cinoinmati, Ohio, 1868-1937. 
UbOOUDS FLOTTKD in OHDKE of MAONITTOE ON AKlTHHimO FBOBABXLITY 
PAPBIl. Fon THB mii>-48 yeabs, the plotted points cobbespond 

TO THE MEANS OF SUCCESSIVE GROUPS OF THREE YEARS IN ORDER TO 
AVOID CONFUSION CAUSED BY A MULTIPLICITY OF PLOTTED POINTS. 
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warm winter temperatures, the snowfall was 
light and had no appreciable influence on the 
floods. 

The rains in December and early January 
reduced the capacity for surface storage and 
absorption by the ground that otherwise would 
have been available, and filled the channels of 
lower reaches of the rivers which later were sub- 


ject to the most excessive rainfall. As a result, 
an exceptionally large i)art of the heavy rainfall 
of January 20-25 ran into the streams. The 
especially heavy rainfall in the middle and lower 
Ohio Vfi^eys was essentially superimposed upon 
full rivers resulting from the preceding days of 
rain in the upper parts of the basin. 

The peculiarities of the floods of 1937 may be 
illustrated by a comparison with the floods of 
March 1936 in relation to the progression of flood 
crests down the Ohio River. The floods of March 


1936 originated in the tributaries of the upper 
Ohio River and caused reoord*breaking stages at 
Pittsburgh, Pa., and for a distance of approxi- 
mately 100 miles below that city. The peak which 
occurred at Pittsburgh on Maupch 18 reached Louis- 
ville, Ky., a distance of about 600 miles, 11 days 
later, on March 29. In contrast, the 1937 flood 
reached its crest at Pittsburgh on January 26 
and at Louisville on January 27, thus 
giving evidence of extreme con- 
centrations of flood waters nearly 
simultaneously in several hundreds 
of miles of the channel of the Ohio 
River. The flood was at crest at the 
mouth of the Ohio River, a distance 
of 980 milT5>8 below Pittsburgh, on 
February 3. This crest moved down 
the Mississippi and reached Memphis, 
Tenn., a distance of 227 miles, on 
February 10 ; Vicksburg, Miss., a 
distance qf 602 miles, on February 
21 ; and New Orleans, a distance of 
960 miles, on February 28. At Cairo, 
111., at the mouth of the Ohio, the 
Ohio and Mississippi wore higher for 
a }^)eriod of nineteen days, from 
January 24 xmtil February 11, than 
any previous record. Preliminary 
computations indicate that the mean 
discharge of the Ohio River for this 
nineteen-day period was approxi- 
mately 1,650,000 o.f.s. from a drain- 
age area of 203,000 square miles — 
about 8 c.f.s. per square mile. The 
maximum discharge was about 
1,850,000 c.f.s. 

Topographic maps show a pro- 
nounced flood plain adjacent to the 
Ohio River, in the middle and lower 
valley. At the margin of the flood 
plain the reduction of spacing of the 
contours is so marked as to produce 
an effective visual impression as to 
the location of this margin. A deflni- 
tion by outline of the overflow areas 
of the 1937 floods indicates the appar- 
ent flood plain to have been almost 
wholly occupied from the vicinity of Oincinnati 
to the mouth. Above Cincinnati, as the excess 
above previous crests decreased, increasingly more 
of the flood plain appears outside the overflow 
area. 

In order to produce the characteristic topo- 
graphy of this valley, the Ohio in past must 
many times have occupied the flood plain in a 
degree similar to that of 1987. The evideiace and 
experience seem to demonstrate that there is a 
place in the planning of flood oontrol works for 
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appropriate consideration of the reoun^nce of the 
great floods which geological evidence shows have 
OGCurred many times in the past. Such considera* 
tion would serve as a corrective against failure 
to realh&e adequately that a series of rains like 
that which pr^ueed the 1937 floods can recur, 
and also would tend to produce a more sound 
understanding and befitting humility as to the 
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limitations of the works of man in effectiveness 
against all possible floods. Nature can produce 
floods which it may not be practicable for man 
to control, and it l^boves man in the municipal 
and industrial development of river vaU65r8 not 
to overlook the need for meeting those ©vents that 
are associated with flood catastrophes which it is 
not practicable for him to prevent. 


Modern Study of Plants in Relation to Education* 

By Prof. E. J. Salisbury, F.R.S. 


TF we cast our minds back on the general attitude 
^ adopted towards botany in the latter part of 
the eighteenth century, we cannot but be struck 
by the almost apologetic phraseology of its votaries 
and the ouridus grounds upon which they ration- 
alized its pursuit. Rousseau, for example, described 
botany as a study of pure curiosity that has no 
other real use than that which a thinking, sensible 
being may deduce from the observation of Nature 
and the wonders of the universe. I venture to 
think that many otherwise educated people to-day 
would express similar sentiments, though in more 
modern and probably less complimentary language. 

The teaching of our subject has been in no small 
degree to blame for the widespread misconceptions 
as to its aims and content. For long regarded as a 
harmless and elegant occupation for the female 
sex, botany only survived as a study of practical 
utility because of the continued necessity for 
medical practitioners to acquire some knowledge 
of materia medioa, How perfunctory was much 
of this teaching is indicated in that charming book, 
* 'Leaves from the life of a Country Doctor*’, where 
the late 0. B. Gunn describes how as a medical 
student in 1878 "the botany class gave me a 
'sotinner* at the subject which has lasted ever 
since". 

The old technological significance for medicine 
has long since gone, but a newer and vastly more 
important significance remains, both cultural and 
vocational, which has rarely been stated, let alone 
stressed. Despite the vastly enlarged content of 
botanical knowledge since those days, the general 
conception of botany has remained much what it 
was then. The high value of botany as an educa- 
tional subjeot and indeed its absolute necessity in 
system of raid cultural development are 
aspects which botanists have failed to present and 
<»mphasbe. 


The protagonists of (jompulsory Greqk and Latin 
of the last century valued very Mghly, and rightly 
BO, the cultural content which a study of the 
humanities could provide. It is easy for us to bo 
wise after the event, but now that the dust of that 
controversy has cleared away we can see that 
failure to apprehend that there are other approaches 
to the same mental salvation led to an unfortunate 
insistence upon the means rather than upon the 
end. 

But whilst scientific workers justly claim that 
cultural value is the monopoly of no one subject 
and that those brought up in the classical tradition 
may be as much philistines as any man of science, it 
is undoubtedly true that the immense cultural 
potentialities of scientific thought have too often 
been neglected for the sake of mere erudition. 
There is a general tendency for university teaching 
to become more and more vocational as the 
specialized demands of occupations become in- 
creasingly exacting. Thus, not only do technological 
aspects grow more obtrusive, especiaDy in the final 
courses of certain subjects, but also there is a 
trend, in the direction of this change, making its 
influence felt, further and further back in the 
student’s training, so that we find, for example, 
certain sections of the medical profession demand- 
ing that the preliminary education should have a 
more direct bearing on the future occupation of 
the student, despite the fact that this can only 
be accomplished at the expense of their general 
education and culture. With the long course of 
training which most professions to-day require and 
the financial strain that this often involves upon 
parents, one cannot but sympathize in the wish 
to provide some relief, but if this is to be accom- 
plished without detriment to the ultimate standing 
of the professions themselves, it can only be by 
an incteased concentration on the more general 
aspects of oultm^ in the schools. So far as biology 
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is concerned, there is a widespread recognition for 
the need of greater attention to training in observa- 
tion in the schools, allied to what may be termed 
the scientific study of natural history. Too much 
attention in this as in other subjects is paid to 
the acquisition of mere information, especially if 
recent, too little to the principles which are 
involved. 

This is not intended as a stricture upon the 
teachers, since, with our present system, earlier 
and earlier in the students^ career they are striving 
to achieve a dual objective — the training which 
should be their chief concern, and preparation for 
university examinations at a stage in mental 
development which cannot adequately appreciate 
the educational content of the curricula. Thus the 
student who has taken the intermediate examina- 
tion from school is often handicapj ed in com- 
parison with those who would appear to be starting 
their university career in a less advanced stage. 

Just as the increased demand for material things 
facilitated the replacement of the products of the 
oral'taman by mass production of machine-made 
articles, so, too, the rapid increase of population 
following the Industrial Revolution inevitably led 
to something analogous to mass production in the 
education of children and the training of teachers. 

Many there are who blame the examination 
system, which, however, with all its faults, if 
rightly used, is in reality a fairly efficient sieve for 
separation where large numbers are involved. But 
the examination machine is often expected to 
effect a grading of the human mat/erial with which 
it deals that can only be attained by more indi- 
vidual methods. As a consequence, undue impor- 
tance is attached to examination results and a 
wrong emphasis is often laid on their significance. 
This leads to a premium being placed on mere 
erudition, and so subjects are liable to be taught 
not as living realities but, in the forceful phraseology 
used by Winston Churchill in one of his novels, 

* ‘Knowledge is presented as a corpse which bit by 
bit we painfully dissect'*. 

Furthermore, our educational methods are, I fear, 
too often divided in their allegiance ; on one hand 
we aim at the provision of a liberal culture which 
will make for the greatest happiness of the indi- 
vidual, considered in terms of mental contentment 
and an abiding resource in later life ; whilst on 
the other hand we aim at the equipment of the 
student for the earning of his daily bread to ensure 
bodily comfort. We are not sufficiently trustful 
that the provision of the former is, to employ the 
expressive northern phraseology, the “gainest way*' 
to the latter end, and so we adopt a sort of mental 
squint, which permits ndther of the clear vision 
of the full beauty of integrated knowledge nor 
even of keeping our eyes on the main chance. 


It is no more possible in eduoaticm than in ethics 
to serve both God and Mammon. It is not merely 
good education but the apotheosis of worldly 
wisdom to seek first the crdtural background and 
to believe that the vocational profidenoy will be 
added unto you. 

The universities cannot be held blameless for 
the lack of appreciation by the general public of 
the implications of our subject. May I, in this 
connexion, quote a passage from an American 
report on university education which loses none 
of its cogency on this side of the Atlantic : 
‘^Appointing authorities too often place undue 
stress on specialisation, instead of placing adequate 
emphasis on scholarly background, versatility of 
intellectual interest and*general culture". 

Whilst activity and distinc^tion in research is a 
necessary qualification of the teacher, the capadty 
to impart knowledge to others is no less essential. 
Too often in the selection for xiniversity posts, 
aptitude as a teacher, which should be a first 
consideration, is entirely subordinated to dis- 
tinction as an investigator. Ko one, it is true, 
can be an inspiring teacher who does not possess 
intellectual initiative and who is not engaged in a 
creative pursuit, but most of us have suffered at 
one time or another from the investigator "whose 
thoughts arc too full for words", J\irth 0 rmore, 
we must avoid the undue sacrifice of breadth for 
depth for other reasons. 

The accumulation of data and the provision of 
information bear much the same relation to the 
advancement of knowledge as artifidal fertilizers 
to crop production. Just as our fertilizers must 
be properly balanced, so, too, our information must 
be so correlated and concerted that ignorance in 
one department does not become the limiting 
factor in our utilization of extensive data in others. 
In these days of extreme and increasing spedsdiza- 
tion, such correlation of effort is beoomixKg more 
and more important, and it is to the universities, 
old and youzig alike, that we must look for the 
maintenance of that contact and synthesis which 
is essentia! to real progress. In particular, I should 
like to urge that the time has come when the 
curriculum required of those proceeding to a 
university degree in soienoe should be reconsidered. 
It is, in the inresent state of knowledge, as much 
an anachronism that a student fiffiould be able to 
proceed to a degree in chemistry having no know- 
ledge of biology as that he should proceed to a 
degree in botany with a mere smattering of either 
physics or chemistry. Anyone who aspires to a 
degree in science dioold in my opimon have an 
adequate appre^tdon of the principles of phydos, 
cffiendrisry, mathematics, especially bM regards 
statistical methods and probability theory, and 
lastly, but by no means least, one Iddpgica] 
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Bubjeot. It may be e^sBed that some biological 
training is to-day an CNB^tial to any liberal culture 
wd idiould be as much an obligatory part of a 
school curriculum as arithmetic. 

One groat merit of botanical study from the 
point of view of general education is that, if 
properly taught, it provides perhaps the best 
medium for training in accurate observation. 
Observation consists essentially of two separata 
processes, namely, seeing the object or phenomenon 
and the apprehension of what is seen. The visual 
perception of the good and bad observer may be 
alike adequate, but it is in the degree of their 


apprehension that they differ. To train such powers 
it is essential to check the accuracy of appreciation 
either by means of verbal description or graphic 
representation. The graphic method is clearly 
more suited to the adolescent mind, whose limited 
vocabulary and limited feeling and understanding 
of the nuances of meaning of words unduly restricts 
his verbal precision. Drawing, if regard^ strictly 
as a statement of observed facts, offers the best 
means of such training, and botanical material, 
because of its well-defined organization, is 
peculiarly suited for this purpose. 

[To 6 « continued^] 


Surface Action in Biology 


A JOINT 83rmposium including Sections A 
(Mathematical and Physical Sciences), B 
(Chemistry) and I (Physiology) was held on this 
topic at the recent meeting at Nottingham of the 
British Association. 

Since the development of the Langmuir trough 
in 1917, several new methods have been intro- 
duced into our armoury of weapons used for 
attacking the problems connected with film struc- 
ture and film reactions. Of these, two have been 
developed in some detail and have provided us 
with numerous interesting and novel results, which 
appear to have far-reaching biological implications. 

In the first method, a number of mono-layers of 
barium stearate ore successively built up on a 
chromium-plated surface. Brilliant interference 
colours are observed when the film is viewed at 
a suitable angle in polarized light, conveniently 
obtained with the aid of a 'Polaroid' screen. The 
interference minima are so sharp that increments 
in thickness so small as 1'6A. can be detected. 
If in the outer layer the divalent barium ions be 
replaced by ions of a higher valency, for example, 
thorium, the surface is now ‘conditioned* in that 
it will adsorb monolayers of a variety of sub- 
stances, for example, proteins or cholesterol. On 
these surfaces in turn adsorption of a second mono- 
layer can take place, for example, digitonin on 
cholesterol but not on epicholesterol. It is found 
that many of these selective adsorptive reactions 
ore highly specific. 

By superimposing instead of a series of barium 
etearate monolayeirs, mixed films containing barium 
stearate and stearic acid are employed, the com- 
posite mixed membrane may be leached with 
stearic acid solvents, and a skeleton membrane of 
barium stearate remains. Such a skeleton can be 
3P«fiIled with various liquids, and the successful 
P^hetratton followed by observing the changes in 


the refractive index of the layers. By* sensitization 
of such a skeleton film and coating with a mono- 
layer, it is evidently possible to examine the 
permeability of adsorbed monolayers to different 
solvents. 

This optical method of examination provides us 
in the first place with an elegant means of deter- 
mining whether adsorption has taken place or no, 
for example, in such reactions os the antibody 
antigen reaction. If in this cose the surface reaction 
is indeed as specific as the bulk colloid reaction, 
it is evident that the method may well prove an 
agreeable substitute for the usual precipitation 
technique. In respect to sensitivity, w© may note 
that one square centimetre (ample for optical 
examination) requires only l(h’ gm. for deposition. 
In the second place, the optical examination of 
skeleton membranes permits us to investigate both 
their permeability and ease of penetration by a 
variety of solvents. Since such penetration involves 
not only considerations of pore size but also of the 
extents of interaction between the penetrating 
molecular species and the material of the mem- 
brane, it is evidently a convenient method for 
obtaining information on each of these factors. 

The second method of investigation involves 
determination of the force area characteristics* and 
the modification in the phase boundary potential 
caused by the presence of the film. Since in general 
terms the force area values give us information 
about the non-polar and the phase boundary 
potential provides us with knowledge about the 
polar portions of a complex organic molecule, it 
has bW found possible to make fairly detailed 
analysis about the orientation of even complex 
film-forming systems. This applies especially to 
substances existing in what is termed the homalio 
state, that is, extended on the surface, such as 
are found in the protein or cellulosic monolaywB, 
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Since chemical action involves an alteration in the 
magnitude of the dipole moment of at least a 
portion of the reacting molecule, this method is 
found moat convenient for following rates of re- 
action which may involve either an interaction 
between molecules in the film with those in one 
of the bulk phases, or interaction between mole- 
cules existing in the film itself. In this latter case, 
a more or less coiitinuous polymeric film can be 
btiilt up. Such polymeric films j)resent interesting 
properties in respect to tlieir elastic behaviour 
when solid and in their viscosity when liquid, and 
merit detailed examination. 

Since in many cases the molecular orientation 
in the monolayer can be affected by a. change in 
pressure exerted on the film, it is possible to ex- 
amine the effects of molecular orientation in the 
-kinetics of film reactions. Very remarkable changes 
in reaction velocity can be effected in some oases 
by a minute change in the surfa<je tension ; further- 
more, in photo-chemical reactions in films we can 
control the extinction coefficient and thus the 
quantum efficiency of surface phqto-chemical 
action. 

In addition to such enzyme and chemical 
reactions, it is also possible to examine those loose 
molecular associations frequently termed ‘com- 
plexes^ in some detail. We have already referred 
to the adsorption of digitonin by cholesterol, and 
similar reacjtions are involved with other glucosides 
such as saponin and even with much simpler 
molecules. Thus long- chain alcohols, especially 
secondary alcohols, and long -chain acids, form 
remarkably stable mixed films, although no ester 
formation is involved. These complexes involve 
interaction between both the polar head groups 
and also between the non-polar chain or ring 
systems of the reactants. Many of t)ie polar head 
group interactions can be interpreted in terms of 
a hydrogen bond, but both dipole - dipole and 
dipole - ion interactions are also involved. The 


film teohnique also permits us to examine the 
mechanism of penetration o^ one molec ular species 
into a monolayer of another, and here again both 
polar and non-polar portions of each molecular 
species are involved. It is also possible to examine 
the anchoring together of a number of molecules 
in the surface monolayer by a polymeric substance 
introduced into the substrate, for example, the 
polyphosphoric acid systems on calcium stearate 
or tannin on a protein. 

The method reveals that these molecular 
associations involving free energy changes of the 
approximate order of ^ F ~ 10,000 cal. are 
extremely common in those relatively complex 
organic compounds met with in biological fluids, 
and it does not seem unreasonable to assume that 
they are actually present in living systems. For 
example, lipoids and proteins form lipoprotein 
films possessing interesting properties, and we 
might anticipate the presence of such lipo- 
proteins in sera containing both proteins and 
lipoids. We might emphasize the remarkable 
degree of specificity obtainable not only by a 
change in the orientation of a polar group, but 
also by a similar change in orientation, for ex- 
ample, by movement of a double bond in the non- 
polar portion of the molecule. 

Whilst it is possible to examine the polar and 
non-polar interaction separately by this method, 
much further work is required before a definite 
statement as to the actual number of bonds and 
the individual bond energies involved can be 
made. This goal is important in that it will then 
})ermit us to calculate, as Eyring has pointed out, 
the absolute reaction rates. But it is at least 
interesting to note that in a protein ‘complex* we 
are satisfied by this experimental technique that 
a large number of bonds are involved, The process 
of denaturation must involve, according to theory, 
the breaking of a large number to form the acti- 
vated state for denaturation. Ekic K. Rideal. 


French Society of Chemical Industry 

Seventeenth Congress in Paris 


U NDER the presidency of Sir Robert Mond, 
member of the Institut de France, the 
Soci^t^ de Chirnie Industriolle held its seventeenth 
Oongress and at the same time celebrated the 
twentieth anniversary of its foundation by the late 
M. Paul Kestner, between the dates of September 
26 and October 3. Arrangements made by various 
committees presided over by M. J, Gerard, M. J. 
BOugault and M. G.-J. Painvin, were appreciated 
by a large gathering of French obemists and about 


two hundred and fifty delegates from different 
countries, including more than twenty from 
Great Britain. British delegates bearing congratu- 
latory addresses were sent by the Royal 
Society, the various chemical societies and the 
Institute of Metals. 

After the iwooeedings had been opened in the 
large hall of the Maison de la Chirnie by the Under- 
secretary of State fat Commerce, Sir Robert 
Mond gave an address on the evolution of the 
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nickel indtietry^ and in tlie same hall, throughout 
the Conp^ess, were delivered important addresses 
on such subjects as the chemistry of silicates, 
by M. Artigas (Madrid), corrosion of metals, by 
F^f. W. J. MtiUer (Vienna) , sterols, by Prof. I. M. 
Heilbron (Manchester), and the influenc^e of funda- 
mental research on daily life, by Dr. I. Langmuir 
(United States). In the Hall of the Sorbonne, 
M. Georges Claude gave a two hours’ lecture witlj 
experimental demonstrations on the part he had 
played in utilizing acetylene, liquefying gases, 
separating the rare gases, and an account of his 
attempts (illustrated by a film) to obtain by pump- 
ing cold water from great depths of the sea such 
a temi>erature difference as would enable an engine 
to be worked. 

Sectional meetings were held in numerous 
branches of applied chemistry, and to these con- 
tributions were made by the following British 
chemists : J. Muir, on dyeing of fabrics ; Prof. 
C, S. Gibson, on the production of gold mirrors ; 
Sir Robert Robertson, on some of the work of the 
Water Pollution Research Board ; and T)r. F. S. 
Sinnatt, on hydrogenation. 

At the closing session, the President of the 
French Republic l)eing present, addresses were 
given by Sir Robert Mond and others on the history 
and influence of the Soci4t4 de Chimie Industrielle, 
and at this ceremony were presented new honorary 
members of the Society, These included Prof. 
F. Q. Donnan, president of the Chemical Society. 

It will, of course, be readily believed that the 
occasion was marked by characteristic French 
ceremonial and hospitality, l>oth official and 
offered by Sir Robert and Lady Mond, who enter- 
tained all the delegates to a banquet. The ban- 
quet in the Exhibition will remain in the minds 
of those who were present on account of the 
artistic and colourful spectacle afforded by a boat 
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anchored in the Seine and under the windows of 
the dining-hall, for from it rose jets of water 
coloiued by internally reflected lights, governed 
by a manual on which the executant played as on 
an organ. 

Apart from the excursions to works and 
laboratories, including one to the Palais de la 
IMcouverte in tlie Exhibition, which is surely its 
most notable feature for a scientific man, a three 
days’ excursion attended by about a himdred 
members was arranged to Mulhouse, where the 
founder, Paul Kestner, was born in 1864, and 
thereafter to Lausanne, where he died early tliis 
year. Sir Robert Mond, having by his side M. 
Emile Dollfus, president of the Soci4t6 Industrielle 
de Mulhouse, paid homage to Paul Kestner, 
describing his career and his achievements in 
chemical industry, such as his apparatus for deal- 
ing with corrosive liquids, his evaporators, his plant 
for maintaining constant humidity and tempera- 
ture and his foundation in 1917 of the Soci6t6 de 
Chimie Industrielle, mentioning also his award of 
the medals of the British Society of Chemical 
Industry and the honorary membership of the 
American Chemical Society. But he also made 
mention of the features of his fine personality and 
helpfulness, by which he is remembered by many 
in Great Britain. It was pleasing to see Madame 
Kestner at this celebration. At Lausanne, Sir 
Robert laid a wreath on Koatner’s grave. 

During this part of the programme, visits wore 
made to the potash mines of Alsace and the 
chemical works of Thann and Mulhouse, where 
the production of various salts of potassium, of 
heavy acids, of titanium compounds and much 
else of interest was shown to the visitors. 

In all its aspects, this Congress proved both 
instructive and enjoyable to the many delegates 
who attendefl it. R. R, 


Obituary Notices 


Prof* M* Maclean 

P ROF* MAGNUS MACLEAN, emerituH professor 
of electrical engineering in the Royal Technical 
CoU©^, Glasgow, who died on September 2 lost, was 
bom in 1858. 

If there was one feature about Prof. Maclean which 
distinguished him from his academic colleagues, it 
was his outstanding position in non -academic circles. 
From a humble beginning in Skye he worked his way 
to the University of Glasgow and became Kelvin’s 
assistant, lecturer in physics to medical students 
(1892), and in ptire and applied electricity to engineer- 
ing students (1895), whence he was promoted to the 
chair of electrical engineering at the Royal Technical 
Oollege, Glasgow (1899), During this progress, he 


showeei his love of his native Gaelic language by his 
writing and teaching of its literature. If, therefore, 
Maclean was pre-eminent as a “great Highlander”, 
he eanu^<l his position ; and the same admiration 
which he earned among his fellow clansmen and 
islosmen ho gained in all his other activities, whether 
znasonio or professional. Indeed, wherever Maclean 
was seen, lie was in high places. Should these remarks 
appear to under-estiinate hie scientific work, it should 
be remembered that it is not easy for an outsider — 
espeoially for an Englishman — appreciate his 
local influence, no matter whether it b© called esteem, 
hero-worship or what else. 

Maclean’s appointment to the Royal Technical 
Oollege preoe<led the present fine building in George 
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Street, where his inBuenoe and wisdom succeeded in 
carving out a magnificent suite of laboratories and 
lecture rooms — and no part of them on the '*Box and 
Cox” principle. For this fine department — ^probably 
the best in the kingdom — ^his eucceseors will ever be 
grateful. 

Although Maclean published numerous papers and 
books on electrical subjects and practice, he stands 
out in the memory as a mathematical physicist — 
indeed the very man whom Kelvin could appreciate. 
Maclean was extremely loyal to his old chief and to 
his Alma Mater, and he carried with him to the 
Boyal Technical College the methods and traditions 
he had learnt in his youth. The autocracy of the 
department so evident in Scottish and German 
universities, the restricted outlook, tlie traditional 
leotTiring to the junior students, together with many 
traits more closely associated with Kelvin, all showed 
themselves in his strong personality. It was during 
his professoriate that the Royal Technical College 
became affiliated with the University. 

As an engineer, the limitations of his surroimdings 
must be borne in mind. Glasgow never was, is not, 
and possibly never will be, a centre of electrical 
engineering. In Scotland, electrical engineers are 
largely agents and factors of English oonoems, and 
tliere is not the creative atmosphere which is so 
marked a feature in manufacturing districts. The 
close band of salesmen would not be primarily 
interested in local production, and electrical engineer- 
ing did not fiourish like mechanical engineering and 
shipbuilding. To-day most of the leading electrical 
engineers in Scotland are Englishmen. Personally, 
Maclean held a high place in the regard of his elec- 
trical aasooiates. 

Maclean hod high academic distinctions — D.Sc. and 
LL.D. of Glasgow — the latter honour being conferred 
on him in 1010, as a leader and a first-rate authority 
in electrical science, and distinguished alike in the 
Gaelic language and literature. He was a member of 
the Institutions of Civil and of Electrical Engineers, 
and of many of the learned bodies. 

In his private life Maclean suffeied deep sorrows 
in the loss of his wife and of two of his sons. He was 
an elder in the Wostboume Gardena Church, Glasgow. 
Maclean loved open-air recreation — ho was a keen 
and good golfer and he enjoyed a game of bowls. 
His death has left a gap which will not be filled. 

S. P. S. 


Sir Herbert Slolcy, K.CM-O* 

I'HX death is reported from Cape Town of Sir 
Herbert Sloley, formerly resident commissioner of 
Basutoland, which took place on September 22 at 
the age of eighty-two years. His successfid rule of 
the turbulent Basuto, like that of lus predecessor 
Sir Godfrey Lagden, was based upon an intimate 
knowledge of Sesuto language, beliefs and customs. 
He was a pre-eminent example of the type to which 
anthropologists, Sir William Ridgeway and Sir 
Bichaud Temple, for exeunple, were accustomed to 
point when urging upon the Governments of their 
day the advantages of a training in anthropology 


for the administrator of backward races in obviating 
the long apprenticeship, which had been a necessary 
foundation of their successful work. 

Sir Herbert Sloley was helped by his personal 
characteristics, but even he went through a long 
apprenticeship. Nearly the whole of his working 
life was passed in Basutoland, whioh under the rule 
of Sir Godfrey Lagden and himself was transformed 
from the most disturbed to the model native territory 
of South Africa, the crowning achievement being the 
formation of a Native Council, whioh brotight the 
-commissioner and natives into direct touch and 
co-operation in matters of administration. 

Sir Herbert was bom in Calcutta on February 4, 
1855, and was educated in England at the Greenwich 
Proprietary School. After a brief period in a 
bank, he went to South Africa and joined the Gape 
Mounted Rifles in 1875. He was appointed captain 
in a native contingent in the Basuto War of 
1880«-81. Soiling the opportunity to make a career 
in Basutoland, he became sub-inspector in the 
Basutoland Mounted Police in 1884, inspector in 1886, 
assistant commissioner in 1889, and Government 
secretary in 1898. On the retirement of Sir Godfrey 
Lagden, who had accepted the office of commissioner 
of native affairs in the iVansvaal, Sloley was appointed 
resident commissioner in 1900 and held that office 
until 1916, when he retired and took up bis residence 
in Capo Town. 


Dr* A* C. Fryer 

W® regret to record the death of Dr. A* C. Fryer, 
Local Government Board inst>ector and a distin- 
guished antiquary, whioh took place suddenly at 
Bristol at the age of eighty -two years at the b^inning 
of September. 

Dr, Fryer was bom at Manchester in 1855 and 
was educated at Queenswood College, Owens College, 
Manchester, and the University of Leipzig, where he 
graduated D.Ph. in 1882. On his return to England 
he was appointed assistant to Dr. Angus Smith, chief 
inspector of alkali works under the Rivers Pollution 
Acts. On the death of Dr. Smith, Dr. Fryer was sent 
to Bristol as insy)eotor of alkali works for south-west 
England, and continued to hold that office until his 
retirement in 1920, 

Dr. Fryw was a versatile writer, hia published 
work covering a variety of topics, including verse, 
stories for children and collections of folk and fairy 
tales from the north of England and the Hartz 
Moimtoins. As an antiquary his interests lay mainly 
in the early Middle Ages. He published many oom^ 
munications dealing with the olassifioation of fonts 
and medieval monumental effigies in Archmlogiai 
the Archoeological Journai and the Tramc^ions qf 
the BrisUd and Olauoesterahire Artshcealogioal Society, 
He was the author of an illustrated volume on ”The 
Wooden Momunental EfBgies in England and Wotes”, 
of **Llantwit Major”, a fifth century university, and 
of lives of Cuthb^ of Lindisfame and St. Aidan, the 
apostle of the Nortli Country. Dr, Fryw was a 
member of the Advisoiy Committees for the care of 
ohurohes of ^e dk>oeses ^Bristol and Bath and Walla. 
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News and Views 


Sir Harold Carpenter, F*R*S* 

At its general meeting in Diisseldorf, Germany, on 
October 10, the Verein deutsohor Eisenhuttenleute 
awarded its Carl Lueg Gold Medal to Sir Harold 
Carpenter, while Mr. James Henderson was elected 
an honorary member of the Association. The Carl 
Lueg Gold Medal was founded in 1904 to celebrate 
the uninterrupted period of twenty -five years during 
which Pr. Carl Lueg had hold the presidency of the 
Association. The last occasion on which the Medal 
was presented was in 1934, and Sir Harold is the 
first Englishman to receive the Medal. Sir Harold 
Carpenter is professor of metallurgy at the Royal 
School of Mines, Imperial College of Science and 
Teclmology, South Kensington, London. From 1898 
until 1901 he was a research fallow and demonstrator 
of Owens College, Manohester ; in 1901 he was one 
of the first to join the stidf of the newly founded 
National Physical Laboratoiy, being appointed head 
of the Chemical and Metalliu*gical Departments. 
From 1906 imtil 1913 he was professor of metallurgy 
in the Victoria University, Manchester. Sir Harold’s 
reseamhes have covered a field too wide for individual 
mention, but reference may be made to his pionecjr 
work on the determination of the freezing point of 
iron and the complete iron-carbon equilibrium 
diagram (in collaboration with B. F. E. Keeling), to 
his investigations on high-speed cutting tools and 
other special steels, on the growth of cast-ir<m on 
repeated heating and on the constitution of alloys 
and to his classical researches on the growth of single 
crystals in metals and their properties. Sir Harold 
is the great-great-grandson of Hemy Cort, the 
inventor of the puddling jirocess and of the use of 
grooved rolls for rolling metals. 

Mr, James Henderson 

Hokohaby membership of the Verein deutaoher 
Eisenhfittenleuto is likewise a mark of great distinc- 
tion, Since 1881, when the Association was founded, 
only sixteen honorary members have been elected. 
Of these, only one was an Englishman, namely. Sir 
Hugh Bell, who was accorded that honour in 1910. 
Mr. James Henderson’s enrolment in the list of 
honorary members of the Association is thus a very 
high tribute. Bom in Glasgow in 1868, Mr. Hender- 
son’s first appointment was in the laboratory of the 
Glasgow Iron and Steel Co., Ltd., at Wishaw. At 
that time, 1886 roughly, a plant for the making of 
steels by the basic Bessemer i>roce8s was being laid 
down tmder the supervision of Mr. Maximilian 
Maxmaberg, who had come from Gebrfider Stumm, 
Neunkirohen. This aasooiation with Mr. Monnaberg 
was renewed when, in 1889, Mr, Henderson moved to 
Frodingham in North Lincolnshire, where the basic 
open-hearth inooess was being developed and where 
was to remain fi>r the rest of his active business 
life. Starting a» chief znetailurgist, he passed tlirot^ 
vwteus de^parti^ before eventually becoming 


managing director. For forty-five years he has been 
associated closely with a number of significant 
developments. The Frodingham Works adopted the 
Talbot direct metal process cts early as 1906 ; towards 
the end of the last century experiments began at 
Frodingliarti in the use of blast-furnace gas in gae 
engines and culminated in the mstollation of one of 
the first Cockerill (Seraing) gae-engined generating 
sots : the application of blast -fumaoo gas to blowing 
and power engines was continued consistently, and 
represents to-day a major item of economy at 
Frodingham : the Appleby plate mills which, on 
their completion in 1927, represented the last word in 
plate rolling practice in Euroj>e, were a Umdmark in 
Mr. Henderson’s term as managing director. He 
joined the Iron and Steel Institute in 1892, has been 
a member of Council since 1925, and honorary 
treasurer since 1934. In September 1936, he officiated 
as acting president at the Autiimn Meeting of the 
Iron and Steel Institute held in Dussoldorf. 

Dr, F. W. Burich and Anthrax Research 
The Council of the Textile Institute has decided 
to award its modal to Dr. F, W. Eurich, on the 
occasion of his retirement from the Anthrax Investi- 
gation Board for Bradford and District, to mark its 
apj)reeiation of his services to the wool industries. 
The medal was founded in 1919 and has hitherto 
been awarded mainly for services to the Instittite. 
In 1905 the Homo Office, m co-operation with the 
Bradfonl Chamber of Commerce, constituted the 
Anthrax Investigation Board for Bradford and 
District, an<i J^r. Eurich was appointed bacteriologist. 
The investigation involved the bacteriological ex- 
amination of about 14,000 samples of wool and hair. 
The virulent nature of the anthrax bacillus was a 
constant and serious danger to the investigator. Dr. 
Eurich was the first to cultivate anthrax organisms 
from the wool. He also found that, contrary to 
expectation, wools might be as dangerous when clean 
as when dirty. The infection was through the blood 
stream of the animals, and the tenacious adherence 
of the bloo<l serum throughout processing, hitherto 
imsuspected, was exposed as a significant factor in 
the problem. Dr. Eurich discovered that many 
varieties of wool and hair are liable to infection and 
]iste<l them roughly in order of danger. The nature 
of the anthrax bacillus, the mode of infection, and 
the conditions under which it persisted were dis- 
covered. With Mr. Elmhurst Duckering, Dr. Eurich 
succeeded in killing anthrax spores and bacilli in a 
wool sample with formaldehyde, and this was foimd 
to have no deleterious effect on such processes as 
spinning and dyeing. In addition. Dr, Ettrioh intro- 
duced improved treatment of the disease when con- 
tracted, and effectively reduced its fatality. Workers 
in wool owe a large debt of gratitude to him for hie 
long-sustained work on the dreaded '^Bradford 
disease”. 
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Mt. IL H* Hodgkin 

Mr. Robert Howard Hodgkin, who has been 
elected provost of Queen’s College, Oxford, to succeed 
the late Canon Streeter, had retired from Oxford at the 
end of last term, rtjlinqxiishing the position of senior 
history tutor of Queen’s College, which he had hold 
since 1910. Mr. Hodgkin is now in his sixty -first 
year. Ho was bom at Kowcastle -upon -Tyne on 
April 24, 1877, the son of Dr. Thomas Hodgkin, a 
banker and distinguished historian of Europe in the 
Middle Ages, Mr. Hodgkin was e<iucated at Repton* 
Leighton Park School, Beading, and Ralliol College, 
Oxford, taking hrst -class honours in the Final School 
of Modem History. He was apf>ointod lecturer in 
modern history of Queen’s College in 1900 ; and was 
University lecturer in modem histoiy in 1928-34. 
His most considerable contribution to historical 
literature is his ’’History of the Anglo-Saxons” (1935), 
in which the scientific data of anthrojwlogy and 
orolisBology are drawn ujxon to the full to servo the 
purpose of historical research. Although a member 
of a distinguished Quaker family, Mr. Hodgkin held 
a commission in the 1st V.B. Northtimberland 
Fusiliers for some years, and thereupon was obliged 
to withdraw from the Society of Friends. During 
the Great War he served as eapta-in in the Seventh 
Battalion of his old regiment, and on the General 
Staff (Oi>erations) at the War Ofhoe. 

Evans' Biological Institute 
A coMrANY of some sovenly-fivo medical men 
attended the Evans’ Biological Institute at Runcorn, 
Clioshire, on October 7, when an extension was 
fonnally oj^ened by lA)rd Derby. In introducing 
Lord I>Prby to the company, Mr. T. Edward Lesoher 
directed attention to the fact that the organis&ation 
known as Evans’ Biological Institute is the result of 
continuous development during the last twenty-five 
years, and that it originated as a laboratory and farm 
station in connexion with the Liverpool Institute of 
Comparative Pathology under the aegis of the Uni- 
versity of Liverpool, It was in 1903 that Prof, (after- 
wards Sir Rux)ert) Boyce, professor of pathology, 
and Prof, (now Sir Charles) Sherrington, professor of 
physiology, together with Dr. H. E. Annett, then 
lecturer on comparative pathology, conceived the 
idea of establishing a fami station at Higher Runcorn 
for the study of comparative patholog>\ Included in 
tl«> committee of management was Mr. J. J . Evans, 
the flmt chairman of Evans Sons Lesoher and Webb, 
Ltd,, and his sou Mr. J. H. E, Evans, who is the 
present chairman of the company. Shortly before 
the Great War, the University was compelled to 
relinquish activities at Runcorn, and the laboratories 
and farm station and laboratory personnel were 
taken over by the above firm. Although to some 
extent the activities were restricted during the War 
and for some years afterwards, valuable work was 
done and much experience gained. Gradually the 
scope of the work carried on was extended and 
ocooinmodation increased, and in 1928 a ooinmodious 
new building, containing up-to-date laboratoiies and 
equipment, was erected. Additional stables were 


erected in due course, and this year another new 
building has been completed. 

During all these years, the work originated by the 
Liverpool Institute of Comparative Pathology has 
been continued at Rxmoorn along similar lines. A 
close study is made of the vital processes of living 
organisms, in the hope of evolving measures for the 
prevention of diBoase rather than the introduction of 
new palliative measures for use in treatment. In 
recent months the scope of the rf^earch work carried 
on at the Institute has been extended to chemo- 
therapy, as it was discovered in 1935 that it is 
possible to control streptococcal infections by moans 
of an important new drug intended for use in the 
treatment of various bacterial infections . The 
Institute is liconstnl under the Therapeutic Sub- 
stances Regulations and thus is intimately linked 
with the Ministry of Health administration. Under 
them^ regulations, practically all the products with 
which the Institute is associated must mamtain a 
very high standard. It has always been insisted upon 
that research and production should be conducted on 
strictly ethical linos, and no consideration has 
allowed any alteration to this policy. Lord Derby 
said that he felt it was a j>rivil 0 go to be associated 
with the opening ceremony, esixecially as in his office 
as chancellor of the University of Liverpool he know 
those who were originally connected with the work. 
He looked forward to the research activities of the 
present staff leading to the introduction of still better 
ways of dealing with disease. 

Historical Relations of Pharmacy and Physic 

The historical relation of pharmacy and physic 
was the subject of Sir Humphry Kolleston’a address 
at the opening of the ninety-sixth session of the 
College of the Pharmaceutical Society. He showed 
how, in the field of medicine, as in most otlier fields, 
evolution has brought with it specialization, and that 
among the roots of the tree of medical knowledge is 
the legend of Cosmos and Damian, the patron saints 
whom pharmacy shares with medicine, surgery, 
barbfiry and midwifery as evidence of their common 
origin. The process of decentralization and specializa- 
tion of medicine has been repeated at very different 
dates in the world’s chronology. In Egypt medical 
specialism had reached its acme in the fifth oentxiry 
B.c. when every medical man confined his aetivitiee 
to one disease. On the other hand, in Europe it is 
difficult to trace a distinction between medical 
jiractitioners and the representatives of modem 
pharmacists until the approach of the Renaissanoe. 
In Great Britain, the process of s{)ecialization and 
sejxaration was slow and painful. From so eatrly as 
1447, the Grocers Company in the City of London 
hod the right of msi>eoting shops for the sole of drugs, 
ointments and plasters, and its members were the 
recognized drug sellers of the day. From the specialist 
grocer the apothecary develo|^ and in due time 
became a thorn in the fiesh of the physicians, so that 
in 1540 the Boyed College of Physioians obtained the 
power to ’’aeoroh, view and see the apotheoades* 
wares, dru^^ and The apotheoarias, balanoin|^ 
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between trading and profeBaionalism, temporarily 
come down on the wrong aide of the fence, being 
united with the Grocers Company by charter in 1606, 
But this inconvenient marriage waa dissolved in 1617, 
when the Society of Apothecaries obtained its own 
charter, James I saying that the apothecaries 
practised an art as well as a mystery, whereas the 
grocers were merely merchants. 

The: apothecaries used their new freedom for still 
further specialization. They enhanced their reputa- 
tion by devotion to the sick at the time of the 
Great Plague and rai)idly developed into tlio general 
practitioners of medicine, a position ultimately 
recognized by registration under the Medical Act. 
They gradually abandoned pharmacy for physic and 
left the way open for the pharmacist as he is known 
to-day to take their place. Sir Humphry RoUoston did 
not follow the progress of specialization in recent 
years. Had he done so he might have shown how 
to-day, with the progress of medical science, Rpccializa- 
tion advances apace in l>otli tlie medical and the phar- 
maceutical professions. In me<iicine, the physician 
and the surgeon find at their elbow the bacteriologist, 
the pathologist, the radiologist, the psycho -therapist. 
In phaimacy, the pharmacologist, the biocliemist and 
the aerologist are supplanting the galenical phar- 
macist . It is well for the patient, for whose l)onefit 
alone these ‘mechanized troops* take the field, that 
so far they remain auxiliaries and have not yet 
displaced the ‘private of the line* — the general 
practitioner and the phannacist at tl)e comer of the 
road. 

Flints and Flint-Working 

A srsciAL exhibition to remain for three months 
haa been arranged at the British Museum, Blooms- 
bury, at the head of the main staircase, to illustrate 
the changes flint, and tlie various methods of 
chipping it into implements. This supplements the 
permanent series in the Prehistoric Saloon (Cose R), 
and is intended to make the grammar of the subject 
clear to those with restricted opportunities of 
observing or collecting specimens. Patina has not 
yet been soientifioally explained, but the examination 
of its varieties is a necessary step in solving the 
problem, and attontion has been paid to the depths 
attained by patina on several specimens. Some old 
pieces have been re-chipped by living practitioners ; 
and among those whose skill is exemplified may be 
mentioned Mr. J. Reid Moir, Mr. J. H. Sewell of 
Saskatoon, M. Coutier of Paris and Prof, A. S. Barnes. 
Some peculiar forms assumed by flints when fractured 
by man or natural forces are exhibited, and the 
technical terms used in prehistory are illustrated 
hy typical specimens. Drawings of flaking methods 
presumably practised in the Stone Age ore reproduced 
from Warren K. Moorehead*s *‘Ston© Age in North 
America”, and a special feature is the wood-technique 
(blows delivered by a wood&n baton) which is believed 
to have been adopted by St. Aoheul man, the long 
aarrow fiakehaears due to this method helping to 
distinguish work of that date from the preceding 
Chelles or Abbeville culture. 


Origins of Civilisation and the Hittites 
The early history of Anatolia and of the races 
from which the Turkish people is held to be derived 
was given due prominence in the communications 
presented by the numerous foreign members attending 
the second session of the Historical Congress at 
Isfcamboul. In particular, it is stated by the oorre* 
spondtuit of The Obeerver in the issue of October 11, 
much importance was attached to a discussion by 
Prof. E. Pittord of Geneva of the origin of the early 
brachycephalic racial type, which, first appearing in 
Eurojw in the Mesolithic ago, introduced to that 
continent the domestication of animals and agricul- 
tiire. He pointed out that nowhere except in the 
Near East and in the region extending eastwards to 
Afghanistan wore cereals to be found growing in the 
original wild state, wliile the same habitat was 
assigned to the wild prototypes of the domesticated 
animals. Prof. Pittard then went on to show tliat a 
close study of the Hittites indicated that all these 
elements of civilization weic well known to them 
from early times, this leading to the supposition 
that wc are indebted to tliis peoj)!© for their evolution. 
Recent discoveries and excavations indicate a 
possibility of demonstrating that Anatolia possessed, 
just like Europe, a palaeolithic period, from which tlie 
mesolithic was evolved, and that the remotest origins 
of civilization may be foimd in Anatolia. As the views 
put forward by Prof. Pittard are said to coincide with 
the point of view of the Turkish Society for Historical 
Research, it is possible that they will stimulate much- 
needed intensive study of Hittite origins. It is 
eminently desirable, however, tliat this should be 
extended to include the Caucasus regions to the north 
of the Hittite an^i, with which certain of the evidence, 
oH}>ecially of plnlology, appears to indicate a cultural 
affinity. 

Maiden Castle, Dorchester 
Two discoveries are announced at the close of the 
season’s excavation of Maiden Castle, Dorchester, by 
tlie Society of Antiquaries and the Dorset Natural 
History and ArchaBological Society under Dr. E. E. 
Mortimer Wheeler and Col. C. D. Drew, The first is 
that of a long barrow of remarkable size, no less thim 
eight hundr(xl feet long, overlying tlie neolithic 
town, of which the remains have l)een identified at 
various points in the eastern part of the site. Evi- 
dently the village must wholly, or largely, have 
ceased to be (x^cupied when this enormous tomb 
was oonstmoted. Consetiuontly, as is pointed out 
by Dr, Whc^eler, according to a r©iH>rt in The Timea 
of October 11, the discovery is of imjTortanoe. The 
8upori>osition of the neolithic barrow over the earlier 
neolithic town will make it possible to classify the 
successive phases of neolithic civilization in this part 
of Britain with greater precision than is possible at 
present, and it will thus afford a standard of chrono- 
logical comparison for the interpretation of other 
neolithic settlements and mounds in this part of the 
country. The second discovery, which was made not 
far from the point at which the dismembered neolithic 
skeleton, previously reported, was found, was that 
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of the grave of a Baxon warrior of the early part of 
the seventh century. Its importance lies in the fact 
that the body had been interred with full battle 
equipment. A acmrmsceiix or cutlass-knife lay across 
the thighSi and two knives and the remains of a 
spear-head were by the side. The burial is one of 
the few found in England which include this type 
of sword, commonly heid to be a characteristic 
weapon of the Saxon tribesmen. The ond of this 
season’s work at Maiden Castle closes the fourth and 
final year’s excavation of the site as a joint under- 
taking by the two sooietios ; and the trenches aro 
now being filled in. Excavation will, however, be 
oontinucx] on a small soah^ fiir some time to come. 

Population Policy in Germany 

Wk have received, through the courtesy of 
Baronesse von der Goltz, two papers, written by 
members of the “Heichsbund der Kindorrouihen” of 
Berlin, dealing with the present j^opulation policy 
of the Gorman authorities, both Govemmont and 
municipal. These pax>ers are interesting as showing 
the reasoned approval of tlio measures taken in 
Germany in recent years, on the part of many — 
porhaps of most — Germans who have studied the 
legislation in question. The first paper is entitled 
“Birth Policy and the Problem of Space”, and is 
written by Dr. Danzer. The author stresses the view 
that national existence is bound uf) with the question 
of the birth-rate, and that neglect of the obvious 
tendency in western Europe must lead to disaster. 
He thinks that the world at large is too apt to con- 
sider that Germany is over -populated and that a 
large population is only doeirod for imporinlistic pur- 
poses. Ho points out that England and Belgium have 
double the population density of Germany ; and he 
remarks that unemf)loym©nt is not necessarily caused 
by overcrowding, as is clearly evidenced by the case 
of the United States. As to space, the resources of 
Germany are not exhausted, and the moie diligent 
and efficient a people is, the higher the birth-rate can 
safely be ; and, in any event, it is impossible to lay 
down a theoretical optimum density, which must 
vary with varying conditions. He makes the iM>int 
tliat there is no instance of the decline of any country 
l>eing caused by a high birth-rate. In spite of the 
Great War, it has been found possible to increase 
agricultural production , so that GUjrmany is now 
nearly self-suffioient, and only has to import eggs 
and fate. As to the Colonies, Gennany only wants 
these back as a source of raw materials, and not for 
population purposes. He ends by saying that the 
white race is seriously threatened, and that the day 
will come when every able bc^ed white man, 
German, Freiwjh, British or Italian, will be asked 
to save the civilization which they have built up in a 
millennium, 

Thk second paper, by Dr. Alfred Moritss, describes 
briefly the measures which have been taken by 
national socialism to relieve the economic burdens 
on the German family. The main purpose of these 
measures is the support of the financially weak. 


October 16, 

Years ago, the Ftthrer said that large, healthy &miHee 
are the real wealth of the nation. The two -child 
family is mainly the result of egotism, or lack of 
courage to take responsibility. The policy of the 
“Beichsbund” is to relieve parents with at least four 
children. As is well known, a good deal has been done 
ofllcially to encourage an increase in the birth-rate, 
and this policy seems to be meeting with some 
sucoees. By the law of October 16, 1934, account is 
taken of the circumstances of those with many 
children. Thus, a worker with an income of 250 
marks a month, with three children, pays no taxes ; 
if unmarried he would pay 30 marks, and so on. 
Then there is the well-known system of wedding 
loans of 1,000 marks, the loan being reduce^I by 
250 marks for each child. Then steps are being taken 
to provide better accommodation for largo families ; 
the houses will be provided with ganlens, where this 
is possible. It. is considered that, generally speaking, 
life in the big towns is unhealthy. There is a building 
programme for five million homes, with gardens, and 
easy access to the towns. Si)ocial financial help for 
large families is being consitlered in this oonnexiou, 
including reduction of train faros ; and much else 
is being done to improve the financial position of 
parents with large families. 


New Form of Saccharimeter 
Thk saocharimeter, os constructed for many years, 
differs from the polarimeter in that it contains a 
system of dextro- and hevo -rotatory quartz wedges 
between the polarizer and analyser, the adjustment 
of the wedges replacing the rotation of the analyser. 
Monoohromatio light must be used for polarimetric 
readings, but with the quartz wedge saocharimeter 
bichromate-filtered white light can be used since the 
rotation dispersions of quartz and carbohydrate 
solutions are almost the same. Until recently it has 
not been practicable to obtain monochromatic light 
of sufficient intensity and constancy for use imder 
ordinary laboratory conditions, and the saocharimeter 
with white light illumination has almost universally 
been used for sugar analysis. A very satisfactory 
source of monochromatic light is now obtainable, 
however, in the form of an electric sodium lamp, and 
its introduction has led Messrs. Belliagham and 
Stanley, Ltd., to construct a saocharimeter, without 
the quartz wedge device, for use with sodium light ; 
the instrument is identical in principle with the polari- 
meter and differs from the latter only in being pro- 
vided with a sugar scale, reeuling from — 30 to +110 
International sugar degrees. This seeds, like the 
angular degree scale of the polarimeter made by the 
same firm, is etched on a gl^ circle and, unlike the 
ordinary saocharimeter scale, requires no magnifi- 
cation ; the Vernier attachment, also, is etched on a 
glass plate. The elimination of the quartz wedge 
system has several advantages. It obviates any error 
due to want of optical homogeneity of the quartz, it 
renders unnecessary the exact adjustment of the 
temperature of the apparatus to that the observa- 
Uon tube and the reading is taken, not by reflected, 
but by transmitted lights 
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Coloured Light for Motor-Car Headlights 

Ab many motorists use headlights giving coloured 
lights, an authoritative and scientidc statement as 
to whether coloured light is better than white light 
for night driving or during fog has for long been 
desired. A report by an illumination committee of 
the Department of Scientific and Industrial Research 
(Technical Paper No. 20. London ; H.M. Stationery 
OfiQoe) has now practically settled the question. 
Adequate evidence is given that in conditions of 
slight or thick fog the range of visibility of objects 
seen in the beam of the headlight is not increased 
by the use of coloiu'ed light obtaineil from the 
original white light by means of a filter. One in- 
vestigator lias put on record that in clear weather 
the range of visibility of an object is increased about 
6 per cent by the use of a yellow filter. This result 
was obtained at a distance of about 900 feet ; but 
at shorter distances, at which tlie motorist is more 
concerned to see objects, the a<l vantage of the yellow 
filter, in any event small, is still smaller. There is 
no experimental evidence that the power of the 
eye to perceive oontreusts of brightness in the 
presence of a dazzling light is enlianced if similar 
colour filters are placed over the dazzling light and 
over the light illuminating the objects viewed. The 
evidence as to whether the use of coloured light 
obtained from white light by means of a coloured 
filter enables the eye to detect contrasts of briglitness 
more easily is conflicting. Recent investigations have 
shown that there is a slight advantage, but this is 
inconsistent with the measurements of earlier workers. 
There is evidence for a slight increase in the jiower 
of the eye to perceive the details of a j)attem in 
^black and white’ by the use of yellow light obtained 
from white light by means of a filter. 

Technical Develppment and Manual Labour 
In a pajKjr read before the Royal Society of Arts 
on March 17 on “The Displacement of Labour by 
Machinery” and recently mode available, Mr. H. D. 
Henderson cliscussed the subject of the effect of 
technical progress on employment. The contention 
that invention is now flowing in a direction which 
merely leads to the introduction of machinery so 
automatic that scarcely any labour is needed to 
operate was desoribcKl as plausible but devoid of 
substance. The distinction, on which it rests, 
between meohanizatian which is in the main co- 
operative with labour and that which is in the main 
competitive with it is illusory, since all mechanization 
diminishes the amount of labour employed per unit 
of output, while the inventions which have done 
most in the past to stimulate econoitiic activity have 
entailed on especially large economy in this respect. 
He believes that the old economic argument, which 
sought to prpve that technical progress serves in the 
long run to eipand rather than to contract the 
jiemand for labour, is still valid. Owing to change 
m population trends, however, the process of teclmical 
dovelop»nent is likely to be accompanied in the future 
^ gJteater di^Boulties and mote awkward problems 
^ sd|u8tment« These problems cannot be escaped 


by slowing down the rate of technical progress, so 
far as this depends on the extended use of machinery. 
Such action would only intensify our difiioulties while 
depriving us of the benefits of mechanical advance. 

Organization of Human Society 
In his Herbert Spencer Lecture at Oxford on 
May 27 entitled ^Tntegrative Levels ; a Revaluation 
of the Idea of Progress” (Oxford : Clarendon Press ; 
London : Oxford University Press, 1937. 2b. fid. net). 
Dr. J. Needham discusses Spencer’s treatment of 
sociological problems in relation to the evolution of 
social organizations to meet the needs imposed by 
mechanization and the impact of science to day. He 
suggests that a democracy which produces is the 
form of society most in accord with what we know 
of the biological basis of hiinmn common life. Evolu- 
tion is not yet finished, organization has not yet 
reached its highest level and we can see the next 
stage in the co-operative commonwealth of humanity, 
the socialization of the means of production. Every 
transition from the unconscious to the conscious 
implies a step from bondage to freedom from lower 
to higher level of organization, and Dr. Needham 
emphasizes that our present civilization is not in a 
state of stable equilibrium. Tlie enormous advances 
in scientific knowledge and practical technique have 
made the economic system of Spencer an anachronism. 
He is of oi>inion that nothing short of the abolition 
of private ownership of resources and machines, the 
abolition of nationaT sovereignties and the govern- 
ment of the world by a power proceeding from the 
class which must abolish classes will suit the technical 
situation of the twentieth century. The organization 
of human society is only as yet at the beginning of 
its inevitable triumphs. 

Preservation of Salcombc Hill 
It has been agreed between the Rev. J. O. Cornish 
and the Sidmouth (Devon) Urban District Council 
that South Down Foim on Salcombe Hill and the 
adjacent South Combe Farm should be preserved in 
perpetuity as private open spaces. A similar agree- 
jnent has been mode with Dr. Vaughan Cornish con- 
cerning the eight hundred yards of cliff frontage to 
this property. Dr. Vaughan Cornish has also under- 
taken to maintain a right of way along the cliff even 
if falls of cliff destroy the existing x>ath. These 
engagements have been made voluntarily by the Rev. 
Cornish and Dr. Cornish, and they ensure that the 
fields of the Salcombe Regis Valley will Iw preserved 
as an open space for all time. The Norman Lockyer 
Observatory is on the top of Salcombe Hill, and it is 
gratifying to know that, by one of these generous 
gifts, the fields on the south side of the road opposite 
to the Observatory arc never to be xised for building 
development. 

Further Gifts to Oxford from Lord Nuffield 
XiORD NurnRi^D has offei'ed £1,000,000 to the 
University of Oxford (including a site valued at 
£100,000) for the building of a new college to be 
devoted to the collaboration, particularly in social 
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(Induding economic and political) studies, of theo- 
retical students and practical men of affairs. The 
site is situated to the west of Oxfonl between Wor- 
cester College and Pembroke College. Two further 
bequests by Lord Nuffield include £100,000 for the 
erection and equipment of a new laboratory of 
physical chemistry and £200,000 for the erection of 
buildings at hospitals associated with the medical 
research scheme endowed by him in 1936. 

Discovery of Teeth of Australopithecus 

At the time of going to press, wo have received a 
further commiuiication from Dr. R. Broom, dated 
October 5, supplementing his letter under ibis title 
which appears on p. 661. He writes : “Since the 
above letter was written two weeks ago, four more 
teeth of AustrcUopithecuit have been discovered. Two 
are teeth of a very aged animal with the crowns 
almost completely worn off. One of these is a lower 
premolar, and the other a third left upper molar, 
but these are of little scientific value. The third 
tooth is a first upi>er incisor. Unforlunately, part of 
the crown is broken off and jiart of the root, but 
enough is preserved to show most of the structure. 
It is remarkably human. I'he width of the crown 
is about 10 nun. and the whole length of the tooth 
probably about 32 nun. The fourth tooth is the 
beaiitifully preserved crown of a right third upper 
molar. It agrees closely with the wisdom tooth of 
the type, but it is slightly more worn and has fewer 
corrugations. It probably belongs to the same 
individual as tlie third right lower molar tooth.” 

Announcements 

The Ijord President of the Council has appointed 
Dr. G. M. B. Dobson, Lieut. -Colonel J. H. M. Greenly 
and Mr. 8. K. Thomley to be members of the Advisory 
Council to the Comtnittee of the Privy Council for 
Scientific and Industrial Research. Prof. A. Fowler, 
Sir Clement Hindley and Dr. T. Franklin Sibly have 
retired from the Co\mcil upon the completion of their 
terms of office. 

The first Radford Mather Lecture of the British 
Association will be given by the Eight Hon. J. 
Ramsay MacDonald on Friday, October 22, at the 
Royal Institution, Albemarle Street, London, W.l, at 
5 p.m. Mr. MacDonald will take as his subject 
“Science and t))e Community”, The Norman Lookyer 
Lecture, on “Origins of Town Life in Britain : an 
Illustrated Review of Recent Evidence”, will be given 
by Dr. K. E. Mortimer Wheeler in the Goldsmitlis* 
Hall, Foster Lane, Cheaj^ide, London, E.C.2, at 
4 p.m. on Wednesday, November 24. Further 
information can be obtained from the Secreta-ry, 
British Association, Burlington House, London, W.l. 

The Iron mid Steel Institute and the Institute of 
Metals have arranged to hold their 1938 autumn 
meetings in the United States, opening in New York 
jointly with the oom^sponding American Institutes 
on October 3. Tecluiical sessions will be held on 


October 3 and 4, and from then until October 21 
visits will be made to various centres of technical 
interest in the United States. Furthw information 
can be obtained from the Secretary, Iron and 
Steel Institute, 28, Victoria Street, London, S.W.L 

Thk Federation of Progressive Societies announces 
a series of fourteen leotiures being given in the Conway 
Hall, Red Lion Square. W.C.l, at 8 p.m. Among 
the subjects and lectuiers are : November 3, 
eugenics and the class struggle. J. B. 8. Haldane ; 
November 10, sex and censorship, Norman Haire ; 
January 5, 1938, the failure of intellectuals, Dora 
Russell ; February 2, the cultural basis for unity, 
John MacMurray, Particulars may be obtained from 
the hon. secretary of the Society, 4 Fitzroy Street, 
London, W.l. 

The following appointments and promotions have 
recently been mode in the Colonial Service ; B. de L. 
Imiiss, agTicxilt\iral superintendent. Gold Ooaat ; A. B, 
Lucy, agrioultiural ofificor, Malaya ; A. F. Posnette, 
botanist, Agricultural De]>artinent, Gold Coast ; D, H, 
Welch, agricultural officer, Nigeria ; H. B. Burgess, 
assistant conservator of forests, Nigeria ; J. H. 
Nelson Smith, assistant conservator of forests, 
British Honduras ; P. R. Pago, assistant conservator 
of forests, Nigeria ; C. L. Tuitier, veterinary officer, 
Malaya ; G. K. Argles, manager, Fruit and Vegetable 
Development Scheme, Jamaica ; E. G. A. Benson 
(assistant agricultural superintendent), agricultural 
superintendent, British Guiana ; D. L. Blunt 
(director of agriculture, Cyj)rus), director of agri- 
culture, Nyasaland ; yV. E. Freeman (late tobacco 
breeding officer, Mauritius), botanist, Agricultural 
Department, Nigeria ; E. F. 8. Shepherd (botanist 
and mycologist, Agricultural Department, Mauritius), 
plant pathologist, Gold C/oast ; J. P. Edwards (senior 
assistant conservator of forests), conservator of 
forests, Malaya ; M. Crawford (Government vetor- 
inary surgeon), deputy director (animal husbandry) 
and Government veterinary surgeon, Department of 
Agriculture, Ceylon ; G. B. Simmins (veterinary 
research officer), senior veterinary research officer. 
Department of Agriculture and Fisheries, Palestine ; 
M. A. Crane (chief draughtsman), research officer. 
Mechanical Engineering Department, Nigerian Rail- 
ways; C. G. Feumin (district surveyor), chief sur- 
veyor, Kenya ; J. H. Haleblian (assistant chemist), 
chemist, Department of Antiquities, Palestine ; A. S. 
McKinnon (assistant livestock officer. Veterinary 
Department, Tanganyika), agricultural officer, Veter- 
inary and Agricxiltiiral Department, Somaliland ; 
J. H. Nield (computer), district surveyor, Kenya ; 
J, G. Reece (first assistant surveyor), deputy surveyor 
and deputy sub-intendant, Trinidad ; H, Smith 
(assistant mechanical engineer. Public Works and 
Electricity Ds^partment, Zanzibar), inspector of 
machinery. Mines Department, Gold Coast ; J. A. E, 
Stoyle (Government analyst, Mauritius), assistant 
Government analyst, Nigeria ; W. G. W. Wilson 
(superintendent of workshops), chief mecdianiosl 
engineer, Nigerian Railways. 
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Letters to the Editor 

The Editor does not hold hirnself responsible for opinions expressed by his correspotuiente* 
He cannot undertake to return ^ or to correspond with writers of^ rejected nianuscripis 
intended jor this or any other part of Nattjrk. No notice is taken of anonymmis communioations. 

Notes on potnts rw some of this week’s letters appear ok p* 686. 

C0RRESP<.)N0ENT8 ARE IKVITMD TO ATTACH SIMILAR StlMMAUIES TO THEIR COMMUNIOATIOKS. 


Discovery of a Lower Molar of Australopithecus 

Awout a year ago I announced the discovery of a 
now spocimon of a fossil anthropoid from a cave at 
8torkfbntoin, near Kingersdorp, Transvaal, The 
specimen consists of the nearly complete brain cast, 
most of the bas^^ of the skull, with botli maxilla^ in 
fair preservation. Of the teetli we have on tlie right- 
side the secontl jireinolar and the three luolarH, and 
on the left side both premolars and the first and 
second molars. In adtlition we liavo the socket of 
t)io right canine, and those of the left canine and 
both incisors fairly well preserved. It is thus possible 
to make a satisfactory restoration of the whole upper 
<lentition. 

I iefcrre<l the ape to a iu‘w species of Australo- 
pithecus ; os thougli certainly allied to the Taungs 
ape it is evidently considerably later in time. Owing 
to the great import^mce of Australopithecus as a fossil 
anthropoid with teeth much more like those of man 
than those of any of the living anthropoids, and to 
its thus possibly being nearly related to the anthro- 
poid from which the hiunan stem arose, it seems 
necessary to get os much new light on this remarkable 
form as wo can. 

Explorations of the Sterkfontoin cave and of other 
caves in the neighbourhood have resulted in a satis* 
factory knowle<lge of the animals that wore con- 
temporaneous with Australopithecus trans^f-nalensis^ 
and the fauna shows that the climatic conditions were 
probably not unlike those of to-day. A full account 
will be given elsewhere of the associated fauna. It 
seems to be of Upper or possibly Middle Pleistocene 
age. 

On September 16 I was fortunate in discovering 
a beautifully preserved third lower molar of Australo- 
pithecus, As fossil anthropoids are better known by 
their lower molars than the upper, it was felt that 
we could scarcely decide the affinities of tho ape until 
we got a lower jaw or at least a good lower molar. 
The tooth was quite isolated. It is from the sain© 
cave as the skull emd from about tho same level but 
from a spot about six yards from the other. It 
cannot, I think, belong to the same individual, but 
it is the tooth of a young adult, not improbably a 
mal©* The crown is slightly worn. 

The tooth is very large, the greatest antero- 
posterior length of the crown being 17*7 mm. and 
the greatest breadth 16 *2 mm. It is thus compar- 
able in sixe with that of the gorilla and very much 
larger than the corresponding teeth in the chimpanzee 
or man. The crown pattern will be seen from Fig. 1 
to be a modification of the well-known Dryopithecue 
pattern. are three large cusps on the outer 

fide, and three almost as well developed on the 
wmer side. M will be noted, there are clear indications 


of a rudimentary cxttirnal eiiigtilum such as we find 
in Dryopithccus, and in the small fossil anthropoids, 
Bramapitthee^'us and Sti^rivapithecuSf recently dis- 
covoretl by Lewis in the Siwaliks. Indications of tho 
cingulum are usually seen in the molars of the gorilla, 
but they are usually lost or only represented by pits 
in the chimpanzee and man. I'liere is a well-marked 
anterior fovea — a charitctoristic generally present but 
not much developed in the gorilla. A fovea is often 
present in man, but is usually lost in tho chimpanzee. 



Fig. 1. 

The THIKU RIGHT LOWER MOLAR TOOTH IK Austroio- 
pithecus transvaalensis Broom, and ik allird 
ANTHROPOID APES AND MAK. A LI. FIGURES NATURAL 
SIZE. 

A. Dryopitheous fontani Lariat ; B. Dryopitheous 
darmni Abel ; 0. Dryopitheous rhenantis (Pohlig) ; 

D. Dryopithecue chinjiensis PUg. {«»fide Lewis Biva~ 
pithecus indicuStViX^,) \ E. Chimpanzee; F. Gorilla; 

G, Bramapitkecus puyabicus Lewis ; H. Austraio~ 
pithecus tranemalenais Broom (occlusal Burfaoe) ; 

I, Australopithecus transvaaletisis Broom (outer 
view) ; J. Australian native woman. All figures 
except G, H an<l I are after Gregory, a number 
reversed. 

From the illustrations it will be seen that tlie tooth 
in its crown pattern agrees more closely with that 
of an Australian native than it does with that of 
any of tho known anthropoids. It may be regarded 
as a form evolved from that of Dryopithecus : the 
molar of man may bo regarded as derived from that 
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of A%i 9 tralopithecfU$t but reduced in size and dagener* 
ate. The molare of the gorilla and chimpanzee are 
probably evolved from a ^r^^Amtralopithecua type. 


Man Gorilla Chimpanzee 



All the available evidence would seem to indicate 
th#kt the higher anthropoids and man may be related 
as shown in the accompanying diagram. 

R. Bboom. 

Transvaal Museum, 

Pretoria, 

South Africa. 

Sept. 21. 


Detection of «-Particlcs in the Disintegration of 
Thorium 


Thb nuclear process <na), that is, the expulsion of 
on a-partio)e by a neiatron, has liithorto been observed 
only for light nuclei ; it pobably takes place also in 
the case of heavy, unstable nuclei. Hahn, Meitner^ 
and Curie, v. Holban and Preiswerk* assumed the 
reaction %*Tli (na) ^'Ra, and the existence of the 
radium isotope was establislied by the latter three 
by chemical identification. 

We have made an attempt to detect directly the 
presence of these a -particles, which we expect^ to 
be of high energy. We used an ionization chamber 
in conjunction with a linear amplifier. When thorium 
was bombarded by neutrons from a radium -beryllium 
source, a-particles were detected, wlaoh must be 
ascribed to the reaction V?Th (na) S?Ra. Preliminary 
measurements with absorbing screens have shown 
that these a-partioles possess an energy greater than 
9 million electron volts, 

A full account of these experiments will appear in 
due course in Hdv, phya. Acta* 

A. Bkaun. 

P. Pbkiswkbk. 

P. SCHRBBBB. 


Physikaiisohea Institut, 

EidgenOssisohe Teohnisohe Hoohsohule, 

Zurich. Aug. 31, 

* Hahn nnd Maltncr. Naturu}i4$,, 83, 320 (19S5). 

« Curia, V. Halhatt and Frolswark, CJL, 909, 1841 and 2079 <1035); 
J* Phjft*, 6. 861 (1035), 


Production of Showers by Heavy Particles 

Carlson and Oppenheimer^ and Bhabha and 
Hfiitler* have proposed a very ii^enious explanation 
of ahowers by a multiplicative production of 
photons, electrons and positrons. The greater 
part of the showers observed can in this way be 
req^orded as orig^ted by electrons, positrons or 
phbtcsis peaietrating from the atmosphere. Such 
ihti^wairB are absorbed if the layer of lead is suMoiently 
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thick. It is known, however, that at sea-level and 
especially under earth, the frequency of showers with 
increasing thickness of lead layer does not diminish 
but tends to a limit. We wish to point out that this 
phenomenon does not require a new concept of 
showers, but can bo explained by irradiation with 
heavy particles, which easily penetrate through such 
layers of lead. 

A more rigorous treatment of showers* shows that 
a shower has a certain range given by the formula 



whore c, e have the usual meaning ; m is the 
electronio mass ; N is the number of electrons per 
^ ZNgZtZ-hl) 

cm.® ; Z ^ ^ number of atoms with 

charge Ze) ; E is the energy of the incident particle 
and « a oritioa] energy of\he order of xna^tude 
760/Z million volt. 

If we combine this formula with the well-known 
formula for radiation probability for a heavy par- 
ticle, we get for the probability that a shower pro- 
duced by a photon emitted by a heavy particle gets 
out of the layer of sufficient thickness : 


W ^ 0-8 




where Af is the mass of the heavy particle and E its 
energy, which is assumed ^ ilfc*. If we take for M 
the value of some tens of electronic mass proposed 
by Amierson and Neddermeyer®, we got a fair agree- 
ment with the observed ord«p of magnitude. 

Details of the calculations will be published else- 
where. 

L. LAHDAtT* 

Physical Institute, 0. RtTMKE. 

Academy of Sciences of the U.S.S.R., 

Moscow. 

Sept. 1. 

* Phy9. Rev*, W, 220 (1037). 

> Proe* Roy. Soe., A, M, 432 (1037). 

* Phv$. Z. Sovietunion, in the Frees. 

* PhvM. Rev., 51, 887 (1087), 


The Zodiacal Light at a Total Solar Bdipse 

An interesting observation made by Mr. M. Honda 
in Hokkaido at the total solar eclipse of June 19, 1936, 
has just been reported and is well worth mention. 

Seated in a lightproof bag, which oovered his head 
also until totality had commenced, Mr. Honda 
observed the sky round the sun, with a large black 
disk blotting out an area of radius about tlu^ solar 
diameters with the sun at the centre. He saw and 
plotted the boundaries of the band of zodiacal light 
from close to the Him, wliere it had a width of 44*, 
along the ecliptic to a point about 40* away vriiere 
it was out off by clouds. To see the zodiacal light, on 
what is effeotively a moonlit sky, is difficult, but the 
band must be very much brighter near the son. 
Mr. Honda’s observation is well worth repeating by 
other experienced zodiacal light observers at the 
next eclipse, and if possible some quantitative 
measure of the intensity of the band should be 
obtained along with measurements of ooronid 
intensity. 

F. J, M« Bmarrroxr. 

Solar l^yaies Observatory, 

Cambridge. 
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Excretion of Nitrogen by Leguminoue Plants 

With reference to Prof, P. W. Wilaon’e conimimi- 
cation upon tliis subject* I wish to rnake the following 
comments. 

In our laboratory^ where the excretion of nitrogen 
compounds from the leguminous root nodules has 
been for the first time detoitely proved with a sterile 
culture system, hundreds of experiments have boon 
carried out during the last ten years. In all oxpori- 
ments — both in sterile and in ordinary pot culturtis 
-“distinct excretion has practically always bi^sn 
detected, when suitable bacterial strains have lieen 
used for inoculation of red clover, white clover and 
pea, and the exi>eriinental conditions have been 
natural. Our experiments have not been restricted 
only to sand cultures, but similar exjieruiicnts have 
also been carried out in clay and sandy loam soils, in 
kaolin medium, etc, Tlie excretion of nitrogen oom- 
fiounds from the root nodules is therefore no incidental 
ffhenomonon which would appear only \mder certain 
artificial laboratory conditions. On the contrary, it 
occurs in experiments carried out imder most natural 
conditions. 

When Prof. Wilson could find no excretion in hie 
numerous experiments during three years and now 
at last finds the phenomenon occurring in certain 
exjwrirnents, in others not. his experimental condi- 
tions must in some way differ from the natural ones. 
So far as is known to me. Prof. Wilson is using very 
coarse quartz sand as the substrate and the pot 
cultures are waU)red many times a day. According 
to our investigations the excretion depends greatly 
on the absorptive capacity of the medium. For 
example, with water cultures as well as with those 
containing glass beads, we have as a rule not been 
able to show any distinct excretion. Nor can any 
noticeable excretion be expected if the tjuartz sand 
particles are big. 

From cultures grown on such media no conclusions 
can bo drawn with regard to practical agriculture. 
Our experiments have been carried out partly in very 
fine quartz sand, which has a groat absorptive 
capacity, partly in different soils. On the basis of 
these experiments, and particularly of those carric^I 
out in soil, can be definitely concluded UuU the esc^ 
cretion is a phenomenon which must occur in the field 
and playe an important pari in practical agriculture. 
The benefit to non -legumes in associated cultures 
with legumes, a fact which has been known in 
praotioaT agricult^ire for thousands of years, has been 
explained through the excretion phenomenon. I 
refer to our publication concerning the associated 
cultures appearing in the October ismio of the 
Journal of AgrmUiural Science and also to my 
paper presented before the Fourth Agricultural 
Graealand CJongrees at Aberystwyth in July this 
year. 

The extent of excretion varies considerably even 
in paraltel ex^mriments and depends, as I have 
ofMi emphafldaod, on many factors, of whioh so 
far tmly a port is known to us. Such factors are, 
for baderial strain, amount of nodules, 

host pl^, and nitrate content of the 

At Ifittkt the plants employed by us, the 

excMiM be shown, and with our recent 

knowl0dgs of the iketors effecting the excretion. In 
lunibeiated oultum of lucerne and rye-grass* Thornton 
and Iflobl (11^)* in Bothaaaast^ have detected 
distill eatwWioh* If acme i^peoies of legmnes (for 
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example, soy) should differ in this respect, it certainly 
does not mean that the excretion phenomenon has 
no importance in agriculture. However, I consider 
that, even with soy, thorough investigations must 
first bo carried out using different bacterial strains in 
inoculating different 8f)ecies of soy and natural media., 
bt^fore anything definite can be stated. 

ARTTUUI 1. VlETANEN. 

Biochemical Institute, 

Helsinki. 

Aug. 31, 

*NATI7KB, 140 . 154 n9»7). 

• See J. Afff, Sei., July X037. 


A TKKVioiTS oommimication* referiud to oxpori- 
menta with inoculated soybeans (variety “Manohu”) 
growing under normal conditions in sand culture, in 
which 1 was unable to detect any excretion of nitro- 
genous substances from the ixodules into the rooting 
mfHlunn, as demonstrated by VirtanOn* and hia 
collaborators in other legumes, ospocially the peti. 
Further experiments, m which the sand from the 
culture pots was submitted to direct Kjeldahl 
analysis without provious drying, have also yielded 
negative results. The maximum difference between 
nitrogen contents of the sand from inoculated and 
control pots was only 2*5 mgm., after four months’ 
growth, during which time 350 mgm, of nitrogen was 
fixed within the nodules of the five plants of the 
inoculated pot. Barley plants grown in the same 
pots as nodulated soybeans derived no benefit from 
the association, confirming the absence of excretion. 
Three different strains of bacillus have been tried, 
inoludmg two of the most efficient in fixation from the- 
Wisconsin collection, all with negative results. It 
is therefore clear that certain measurements of 
fixation and transfer of nitrogen made in a previous 
investigation* under similar growth conditions are 
complete in themselves and do not require amend- 
ment. 

Negative results have also been obtained with 
broad bean {Vida Faba L.) variety **Long|)od’V 
both from sand analyses and from examination 
of test plants grown with the nodulattnl beans. 
The fixation hero omoimted to 275 mgm. for two- 
plants. 

It is impossible to say at jiresent whether these 
negative results arise from the absence of excretion 
from these particular legumes under any conditions,, 
or from the look in the present experiments of certain 
undefined conditions necessary for excretion to pro- 
ceed. Ludwfg and Allison* and Wilson* have also 
been unalafle to find excretion in a number of legumes, 
T^e plA^t cultures of the present experiments wore 
nobstricily sterile in the sense that some of Virtanen’s 
wei-e, but since the latter author finds excretion in 
both sterile and ordinary open cultures, it is clear 
that absence of complete sterility is not a reason 
for negative results. It is possible that differouoea 
in anatomical details of the outer nodule tissues 
may account for any variations in excretion 
between d^erent legumes that may finally be 
established. 

With the pea {Fimm mtivum L.) variety **Gradus”, 
we have obtain^ a maximum excretion of 7 
x^rogen per pot of. three plants, the fixation beii^ 
fiO mgm. (bacillus strain Virtanen HX)* Barley 
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plaats associated with similar peas showed no 
measurable uptedce of nitrogen, oondrtning that the 
eacoretion was small. 

Mr. J. Boyee collaborated in some of this work. 

G, Bokd. 

Dept, of Botany. 

University, 

Glasgow. 

Sept. 10. 

‘Bond. Natcem. 189. 076 (1937). 

•VirtAnou. J. 8oc. Ch«m. lnd„ M, lOXr> (1936). 

*Bond, Ann. BU., 60. 660 (1030). 

‘ Ludwig And AlUson. J, Bad., 81. 93 (1930). 

•WUaon, Nathkh, i40, 154 (1937). 


Attitude and Concealing Coloration 
I FOLLOWED with much interest and amusement a 
controversy in Natctre concerning the origin of 
species, which involved the meaning of proteotivo 
coloration in insects. One correspondent asserted that 
insects placed themselves in special locations with 
which their concealment devices blended. I am 
submitting a further example of this. 

We have in New Zealand a tree -lily or palm-lily, 
Cord/yline australis, related to the dragon -trtios, and 
known to us os the oabboge-tree. A loopor cater- 
pillar lives in and on its green erect crown, and the 
moth, Venusia verriculaia^ from this caterpillar lies 
concealed by day in the dead, strap -like leaves that 
hang like a rustling skirt around the trunk. 

Other observers have noted that 
whenever they have found the 
moth thus at rest, it was so 
oriented on the leaf that its 
brown parallel markings lay along 
the parallel veins of the dead 
monoootyledonous leaf. But lost 
siunmer I was lucky in finding so 
many on one particular tree that 
I could stir them up with a 
straw, and observe that whether 
they flew or just crept to another 
leaf, they always, after a few 

composs-Uko vacillations, lay down 
finally with the body across the 
leaf, HO plofung wing-lines along 
leaf-veins. The body is pressed 
very close, and the antennas bent 
in under the forewings. The 
moth in the photograph (Fig. 1) 
was coaxed on to a length of 
leaf, and moved into a pre- 

foouaed position. It has not 
closed its win^ quite as perfectly 
as usual, but it can be seen that 
tlieir lines would otherwise be 

continued straight across thorax 

and abdomen and jxist about 
parallel with the leaf-veins, which 
they match very well in colour. 

This is, so far os 1 can find, the first tune the actual 
movement, appearing strikingly purposive, has been 
observed, or even the live insect photographed more 
or less in eitu. 

J. J. S. COBNBS, 

Dominion Iiaboratory, 

Soiantifio and Industrial 
Bosearoh Deportmmt, 

Wellington. 

Aug. 
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Tkb part played by living inseote in adopting 
attitudes which increase the effect of the colour imu 
pattern is often overlooked in disciissing the relation 
of coloration of insects to natural selection. Mr. 
J. J. 8. Comes has given a striking new example 
from New Zealand of a phenomenon recorded by 
by Mr, A. H. HammS for English moths when resting 
on the bark of trees. It was recorded that the 
vast majority of the individuals of the common 
winter moth, Hybernia letuxtphearia, rest with the 
body horizontal, so that the lines of pattern on the 
wings are brought into parallelism with the dark 
shadows in tho abundant vertical cracks of the bark 
on which they rest. If tho wings were spread hori- 
zontally, os is BO often tho cose with moths of this 
group, tlie main lines of the i^attem would cut across 
the main linos of the bock^ound. 

The same principle was shown to apply to the 
resting attitudes of other sj^ecies in a later jiaper*. 
It is quite obvious when one witnesses such a cose 
that the insect is under the influenco of a strong 
instinct and that until it lias adopted tho attitude 
described it is uneasy. The same thing has often 
been noted with the butterfly Eronia cleodora in 
Africa, of which the imdorside resembles the blotched 
green, yellow and brown appearance of a partially 
dead leaf*. Specimens disturbed from rest among 
vegetation liave been scon to settle among the leaves 
on a plant which show the same mottled coloration 
rather than among healthy and entirely green leaves. 

G. D. Halk Cabpentke, 

Department of Entomology, 

University Museum, 

Oxford. 

‘Tiws. Ent. Soc, Iwui., p. xv (March 19. 1902). 

•Tram, JSnt. Soo, Bond., 48S-S6. Piafce xxix (1906). 

*LoQ8ataff, G. B., “Butterfly Hunttufj In Many Lands*' (r^ondon. 
1912), p. 194 and nontispiece. 


Excretion of Vitamin C in Sweat 

On tho Witwatersrand gold mines, where tho 
Bantu mine labourers work under hot humid con- 
ditions, cases of scurvy and sub -scurvy occur with 
some frequency, despite the fact that the diet provided 
has been shown to contain adequate amounts of 
vitamin C (some 20-30 mgm. daily). The explanation 
given is that the high energy requirement increases 
utilization of tho vitamin. However, on testing 
sweat samples oollocted from recruits undergoing a 
*heat tolerance’ test under conditions approaching 
those encountered undergroimd (shovelling gravel at 
97® F. dry and 96® F, wet bulb 'for one hour in a 
surface ohamlier), it was found that sweat reduced 
indophenol dye under oonditions regarded as specific 
for the vitamin*. 

The Tdtarain 0 content of a series of samples varied 
between 0*5 tngm. and 1*1 mgm. ascorbic acid per 
100 c.c. Since the average weight loss during the 
test is about ^Ib,, representing chiefly sweat loss, 
excretion of vitamin G by this route amounts to some 
2 mgm. per hour. Farther, examination of the 
urinary excretion of vitamin 0 both before and after 
tho heat chamber shows no chan«. Hence severe 
exercise produces an increased ei^ination through 
the sweat mechanism. 

We found* that the average urinary excretion of 
Bantu miners was 10 mgm. vitamin C do^y and did 
not cUflfer from boys resting. As Orenstem* has 
shown that a miner may lose 2J-5 lb, weight after 
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an oight-hour Bhift underground, excretion of vitamin 
C through sweat must play an important part in 
vitamin C subnutrition in miners, who cannot afford 
a liberal diet (20-25 ingm. vitamin 0 daily has been 
regarded as the indispensable minimum to prevent 
subsoorbutic symptoms under normal conditions*). 

R. E, Bkekstbin. 

Department of Physiology, 

University of the Witwatorsrand, 

Johannesburg. 

Sept. 16. 

^Bmxnerie. A.. «nd vad Eekal»ii, M., Bioehem. J,, 28, 1U3 

<1884) ; 80, 2G (1936). 

•Bomatdn, E. K., And Woiuer, J. 8 ., .V. Afr. J. Mai. .S'ci.. 2, 87 
<1037). 

■ Oronatotn, A. d., Afriea, 8, 218 <]036). 

* Helncmann, M., IHochem. J., 80, 2200 (1086). 


Hexaco-ordination of Tellurium, Molybdenum and 
Tungsten 

The Raman spectra of telluric acid and several 
molybdalos and tungstates have been examined in 
the crystalline state and in aqueous solutions, par- 
ticular care being token to record their comjdete 
Raman spectra. Some of the results are given below ; 

Tollurio Add Bolutfon—Av 644(10), 610(1), 888(8). 

Ammon, molybdate cryataUi — 027(7), 881(4), 362(1), 223(2), 

„ „ solution (ammonlacal — 896(5), 820(2), 826(3). 

Potaaa. „ „ (alkaline)— 891(10), 823(8), 819(8). 

Sodium tungatate „ (atfcaUue)— '020(5), 884(1), 820(8). 

Votawj, tungsUtc „ ( „ )— 024(4), 885(1), 320(8). 

(Plgurea In parenthesis Indicate relative intenaltles, estimated 

visually). 


In contrast with the results for sulphates^ and 
solenatos* (and of solid ammonium molybdate), the 
total number of Raman lines in each of the spiro- 
grams of aqueous solutions is threCf and not four, 
which is the number of lines expecti from a tetra- 
hedral molecule. On the other hand, the relation 
v^* “ Vg* 4- ^ V,®, which is the relation between the 
fretiuencies of an octahedial molecule, is strikingly 
obeyed, the deviations (2 per cent for molybdate ; 
0*1 per cent for tungstate) being very much less than 
what has been observed in some accepted octa- 
hedral molecules like the hexafluorides of sulphur, 
.selenium and tellurium* (10-17 per cent ), The 
intensity relations of the lines are also in agreement 
with an (jctabedral structure. 

It is therefore concluded that, like tellmic acid, 
the molybdates and tungstates, which are laxown 
from studies of the phase systems to exist at ordinary 
temj)eratures as diliydrates*, are octahedral units in 
aqueous solutions, two oxygen atoms being co- 
ordinated to the central atom from the two water 
molecules of hydration. 

A detaile<l discxission of the subject will lx? pxib- 
lishod elsewhere. 

JaGANNATH CtUPTA. 

University College of Science 
and Technology, 

92 Upper Circular Road, 

Oilcutta. Sept. 16. 

1 Nisi, Jap. J. Phifg., 7. 3 (1082). 

* Ganoftan, Proc. Jnd, Acad, ScL, 1, 156 (1934), 

* Yost, Stoffona and Gross, J. Vhem, /Vty#., 2, 311 (1984). 

* Funk, 88, 3700 (1900). 


Points from Foregoing Letters 


Db, R. Broom reports the discovery of a molar 
tooth having the characteristics of Australopithecfis 
in a cave at Sterkfontein, South Africa, a few yards 
from the recently found ^uU belonging to the same 
species. The author gives diagrams comparing this 
tooth with the third right lower molar in allied 
anthropoid apes and in man, and submits a diagram 
of a possible relationship Ixetween man and the 
higher anthropoids. 

By bombarding thorium with neutrons from a 
radium beryllium source, A. Braun, Dr. P, Proiswerk 
and P. Soherrer have detected alpha particles of 
energy greater than nine million electron volts, which 
they ascribe to the transformation of thorium of 
mass 232 into radium of mass 289. 

The frequency of ionizing showers at sea-lo\^el and 
under the earth does not diminish with increased 
thickness of protecting lead, but tends to a limiting 
value. Dr. L. Landau and G. Rumer suggest that 
this is due to heavy particles which penetrate easily 
through lead. They submit a formula for the prob- 
ability that a shower produced by a photon emitted 
by a heavy particle gets out of a layer of sulhcient 
thickness, and this, they state, givies fair agreement 
with observed data. 

Commenting on a previous communication by 
Prof. Wilson on nitrogen excretion by white and red 
clover and pea, Prof. A. I. Virtanen states that his 
experiments were carried out in very fine sand 
End in various soils approximating to natural con- 
ditions; He explains Prof. Wilson^s failure to confirm 
the exoretionas possibly due to the use of coarse quartz 
wnd, which absorptive ci^paoity. A number 
nf othspir faotemai, such as bacterial strain, amount of 


nodules, host i)lant, medium and nitrate content of 
the metiium also affect the amount of nitrogen 
excreted. Dr. Cjl. Bond now reports experiments with 
sand cultures of innoculated soybeans which failed to 
show that nitrogen is excreted from their root nodules. 
This may be duo, he tliinks, to look of as yet xmdefiued 
conditions necessary for excretion. A small excretion 
of nitrogen in the case of a pea culture was observed. 

In connexion with the discussion on protective 
coloration in insects, J. J. S. Comes submits a photo- 
grapli of an Australian moth, Vtniwia verrictUcUar 
resting on a dead leaf of the palm -lily, Cordj/line 
cmatralis, with its wings so oriented that their brown 
parallel markings lie along the parallel veins of the 
dried palm 1^, which they match in colour. 
This position they always take up. Prof. G. D. Hale 
Carpenter recalls a similar phenomenon recorded by 
Mr, Hamm in the case of the common winter moth, 
H^emia Umopkmria^ and another in the cose of the 
African buttery, Eronia deodora. 

The amount of vitamin C excreted in the sweat 
in the case of Bantu labourers working at a temi^era- 
ture of 96-97® F. in the Witwatorsrand gold mines 
is 0*5-1 *1 mgm. per 100 o.c., or about 2 milligrams 
per hour, according to R. E. Bernstein. This loss of 
vitamin C may account for the relative frequency 
of scurvy or sub-scurvy amongst those miners. 

Tlie Raman spectra of aqueous solutions of telluric 
acid and of several molybdates and tu^tates show 
only three lines, and their characteristics indicate 
that these substances exist at ordinary temperature 
tts dihydrates in octahedral units, two oxygen atoms 
being oo-ordinated to the oentml atoms from the 
two water molecules of hydration. 
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Research Items 


Porno Culture 

A FiJRTBEU statwjtioal study of cultural elements 
among the Indians of California by Mr. K. W. Gifford 
and Prof. A. L. Kroobor deals witli the Porno as a 
whole (Univ. Calif, Arnermin Arch^asoL and 

Ethnol.f 87, 4). The Porno form a nationality speaking 
recognized related languages, or dialects, and are 
mainly distinguished by directional terms, such as 
‘south*, ‘eastern’, etc. They are dividtxi into a 
number of small groups, which, at one time or another, 
have been called trib^, villages, village -communities, 
or tribolets. Each was completely autonomous and 
possessed a main settlement, or central village, 
ordinarily in some valley, which was the residence 
of the chief or chiefs. lEIere was also situatod the 
earth dodge or dance diouse, around which all the 
community gatherings centred. There was no Porno 
culture, except as an etlmological abstraction ; but 
there was a series of highly similar, but never quite 
identical, Pomo cultures, each carried by one of the 
independent communities. The aim of the present 
study is to discover how far the elements of this 
series, within the framework of a nationality, varied 
and how they were related. The number of com- 
munities is estimated to have been seventy-five ; but 
in all probability this figtim is too high, Tho number 
may have been about fifty, with an average popula- 
tion of possibly two lumdmd. I’he data for statistical 
treatment comprised 15,000 comparable factual items. 
From their analysis it emerges that generally it would 
appear that there existed a high level of uniformity 
b^ween adjacent minimal territorial entities. The 
generic picture of Pomo culture accords with a 
numerical finding of aroxind ninety -five per cent of 
cultural uniformity ordinarily sliared by strictly 
neighboring commimities. All this presupposes a 
X>opulation always narrowly localized, os well as 
ordinarily peaceful — os w© know it to have been. 

Radiation and Cell Division 

Thk work of Spear has shown that the first effect 
of small doses of gamma rays on chick fibroblasts in 
tissue culture is an inhibition of cell division due to 
an action on the early phases of this process. A paper 
by Tansley, Spear and Qliicksmann J, OpJuhcd- 
nwL, June 1037, p. 273) has extended the observa- 
tions to a mammalian tissue {rat retina) and has 
present^ much additional evidence os to stage of 
cell division at which the effect occurs. This tissue 
was chosen because it is still undifferentiated, and 
actively dividing, for some days after birth, and 
because it is easuy accessible to radiation. Exposure 
to a smedl dose causes a diminution in the number of 
oelis in the prophase of division, which reaches a 
minimum in a little less than two hours. This is 
followed by a minimum, first of the number of cells 
in metaphaso, and then of those in telophase. If 
the dose is very small, tho counts then rise to maxima 
which may be greater than the normid value, prob- 
ably because cells which would liave divided during 
the inhibitory period are added to colls which wo^ 
have divided in this later period. When the dose is 
increased, this maximum does not f>oour and the 


proportion of degenerate cells increases. A further 
increase of dose delays tho onset of degeneration. 
These observations confirm the view that the effect 
is on the very early stages of coll division, and elucidate 
an api>arent anomaly in connexion with degeneration. 
If observations ha<l been confined to twelve hours 
after exposure, an increase of dose would have 
appeared to tliminish the amount of degeneration. 

Control of Nematodes of Horses and Sheep 

CoOTiNxrmo his studies of the control of bursate 
nematodes, I. W, Parnell has tested the lethal effects 
of ten of the more common nitrogenous artificial 
fertilizers upon the free-living stages of sclerostomes 
{Canadian J. Bes., 15, 127, July 1937). The three 
nitrogenous fertilizers whicli lost most ammonia when 
mixed with faces were found to be most deadly — 
pure ammonia water has already been shown to be 
lethal. In general it was shown that the proportion 
of fertilizer to fceoos necessary to effect sterilization 
would, in farming proctioo, be too high to be used 
if all fmoea had to be treated. But in a well-built 
manure heap only tho bottom and outer surfaces of 
the heap would have to bo treated, for sclerostomo 
larvfls are unable to survive tho heat of fermentation, 
associated probably with lack of oxygen and harmftiJ 
products of decomposition, in the centre of a manure 
heap. 

Amphibia of Connecticut 

Ik order to help teachers and students, biologists 
in schools and colleges, and the plain naturalist, the 
State Geological and Natural History Survey has 
published a popular bulletin describing the Amphibia 
of Connecticut (Conn. State Geol. N. H, Survey, 
Bull. 67, 1937, pp. 60). The State harbours ten 
species of frogs and toads, nine species of salamanders 
and newts, and a few species have been introduced, 
including Nedurua maculoaiM, The bulletin describes 
each species, mdioates its distribution, and gives a 
short account of its habitat and habits. Identification 
is simplified by a key to characters and by twenty 
plates of unooloured photographic reproductions. 

Parasitic Copepods of the North Sea and Baltic 

G. M. VAK OoRDB-DB I-iOT and J. H. Sohuurmans 
Stekhoven, jun*, give a good account of the parasitic 
copepods in this most useful series (‘*Die Tierwelt 
der Nord- und Ostsee^’, 81, Teil X.o. Leipzig : 
Akademische Verlagsgesellschaft m.b.H., 1936). Fish 
parasites are specially dealt with, and a large number 
of these have bean recorded from the area covered. 
Dr. Stekhoven has recently described sevm^ parasitic 
copepods firom the Belgian coast (J. BttU, Mu$, JRoi^, 
d'Hiet, JVa<* Belgique^ 1986) and worked at the 
physiology of Lepecphlh&mia^ Aoan^Aooftandria and 
Lemmocera i a lar^ amoirnt of work has also been 
done by other authors on this favourite grot^. The 
oopepod family Calimidm is the onty one without 
parasitic spaom. Even the Harpaoticicto include, 
according to a i^pecies proli^bly parasitic for 
part of its life on whales, altho\i|d^ it Is not recorded 
from the area. A useful register of ^veoies, £14 in all. 
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and their hosts, both vertebrate and invertebrate, 
oooupies thirteen pages, sbowitig the parts of the body 
parasitized. Of the invertebrate hosts the Mollusoa, 
especially nudibranohe, are the most numerous, 
Crustacea coming second, and there are a few in or 
on annelids, eohinoderms and tunioates. This section 
of “Die Tierwelt** will be very useful for reference 
to those working on the group. It is well and clearly 
written, and the illustrations are numerous and well 
chosen. The same part includes Deoapoda (Nachtr&ge 
und Beriohtigungen) by H. Balsa (X.h.3), and 
Pantopoda (2 Naohtrag) by H. Heifer (XI.a.3). 

Ciliary Currents on Lamellibranch Gills 

Me. AijASTAih Geaham makes some interesting 
observations on the gill curi’ents of certain members 
of the Tellinaoea (Proo, Roy, 8oc, Edin,, 67, Part 
No. 8). He has noted previously that the outer gill 
of Solecurlua ^copula is j^eouliar in the absence of a 
groove along the free edge which is usually present 
in lameilibranche. He has also shown (1934) that 
Solecurttus is almost certainly related to the Tel- 
liuaoea. In his new investigation he finds that the 
ciliary mechanisms of the outer gill agree with other 
members of the I'oUinaoea (Guri, Scrobiculariat 
TelUrux) and thus a further argument is produced 
in favour of this relationship. In discussing the 
homologies of the obiter gills of the TeUinnoea, the 
autlior puts forward various viows, the most favour- 
able, which he ajiiiears inciinod to support, being 
that the outer gill of Solecurlua is not homologous 
with the outer gill of other lameHibranchs, b\it is a 
new structure formed from the BUpra-axial extension 
of the outer lamella. There are, however, certain 
arguments against this view, and tlio question 
remains unsettled. 

Effect of Moulds upon Tanning Liquors 

SxvBAAL trees growing in the Philippino Islands 
yieki liquors suitable for tanning purposes. The betel 
mit, Areca Oa/ecAu, the block wattle, Acacia decurrenSf 
kalumpit, TerminaJia edulia, and kamachile, Pithecolo- 
bium dtdee, are four of the most important trees. 
Tanning liquors p^ared from them arc. however, 
subjtMJt to attack by common mouUl fungi, and 
Messrs. Luz Baens and F. M. Yenko have investigated 
their action {Philippine J, ScL, 61, No. 4, 417-'428 ; 
Dec. 1936), They found that the activities of the 
fungi PemciUium glauoum and AapergiUua niger 
graciually redticed tlie tannin content of prepared 
solutions. A rise in the relative acidity of the liquid 
was usually accompanied by a large decrease in 
tannin content. Variations in susceptibility of the 
liquids to attack by the fungi apiwared, for extracts 
of betel-nut kernel and block wattle bark were 
8uaoe^>tible to A. niger, but somewhat resistant to 
P^ glcmoum, whilst kalumpit bark extract allowed 
P. glaucim to increase more than A. niger. Both 
moulds would find their way to the liquid when 
natural infection took place during practical tanning 
operations. 

Ooeanogrsi^y nf Davis Strait 

An important contribution to the oceanography of 
the north»west Atlantic is contained in the Scientific 
Kesults (Part JD of the Marion and General Greene 
Bxpediti^ to Davis Stwdt and the Labrador Sea 
1028-1981^19»8-1O84-1936 (Washington : TJ.S. 

^IVeittrairy p^epartinent, 1987, 76 cents). One of the 
most interesting of many conclusions reached is in 


regard to the vertical distribution of water in the 
Labrador Sea. The intermediate water between 600 
and 2,000 metres appears to be derived from the 
warm, saline West Greenland otirrent* The bottom 
water is formed by the winter-time chilling of the 
surface, intermediate and deep water in the northern 
part of the Labrador basin in the area off-shore from 
rapid currents, In that area it seems that convection 
currents occur down to the bottom. On the other 
hand, in sumtner tht? bottom water is isolated from 
the cold ernface water by the intonnediate warmer 
water. Part of the bottom water escapes into the 
Atlantic basin eastward of long. 38® W,, and part 
may enter roimd the southern tmd of Greenland. 
The report points out the necessity for mid-winter 
observ^ations in these seas in or<ler to test this theory of 
vertical movements of water within the I^abrodor Sea. 

Soil Erosion in the United States 

A wkuu-illustratkd article by Mrs. E. Huxley on 
this topic ill the Geographical Magazine of September 
reveals some striking facta regarding the. devastation 
of natural resources by over -cultivation, especiallj^ 
in areas of poor soil and steep slopes. It is tjstiinated 
that more than ton per cent of thti total land area 
of the United States has lost more than three -quartisrs 
of its top-soil and that a further thirty per cent can 
bo regarded as moderately eroded. In the Mississippi 
valley alone, 400,000,000 tons of good rich top-soil 
are swept annually into the Gulf of Mexico, and in 
that area twenty -five per cent of the cultivated land 
has Ijeen stripped down to the subsoil and rendered 
usrdess for cultivation. A reduced yield of crops is 
the first sign of soU cirosion, and this is generally 
countered by the use of fertilizers, which arc, how- 
ever, only a temporary romwly. A change in agri- 
cultural practice is required, and this is being carried 
out in some areas. Terracing, strip cropping, embank- 
ments along contours and other ilevicos are being 
used, but most importa.nt of all is the reversal from 
ono-crop cultivation to crop rotation and mixed 
farming. This, of course, will reduce the output of 
cosh crops and mean a greater production of live- 
stock products. The tendency will bo to put American 
agriculture on a basis of home focxl production rather 
than intensive export production. 

Haboobs in the Sudan 

A pa:pkb read at the Royal Meteorological Society 
on June 16 entitled “Haboobs and Instability in the 
Sudan”, by J. S. Parquharsoa, dealt with the cause 
of disturbances that are distinct from sandstorms and 
sand-devils, although associated with increases of 
wind and an atmosphere impleasantly ohargod with 
dust. Recent observations of sand-devils were 
described in NAXtraH of January 30, p. 201. Sand- 
storms, according to Bagnold, am cloiuis of flying 
sand that rarely extend more than two metros above 
the ground. The haboob is very much greater in 
vertical extent than this, contains much nmaller 
particles and in general structure is very different 
from the slender column of the sand-devil. In this 
paper a detailed description of all the haboobs 
ob^rved in 1936 brings out the main oliaracteristics 
of this phenomenon. A sample of dust in a haboob 
at Khartoum was collected with the aid of a pilot 
bedloon from a height of 50 feet al^ve the groimd 
and it was found that the greatest length of a particle 
was generally betw©f?n 0*01 and 0-07 mm. The 
observed changes of wind, temperature, etc., seemed 
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to indicate clearly that the neoaesary wind is aa- 
Bociated with a thunderstorm or at least with a 
cumulo-nimbus cloud and is of the nature of the 
outrushing squall of the thunderstorm. The evapora- 
tion of rain from such a cloud before it can reach 
the ground was often observed near Khartoum, this 
process being very favourable for the development 
of a high degree of instability, seeing that the 
descending air in which the rain is evaporating would 
warm up dynamically at only the saturated adiabatic 
lapse -rate, while the environinont would have a dry 
adiabatic lapse-rate. The instability resulting in the 
cumulo-nimbus dev'olopmont appears to occur near 
the boundary between the south-west monsoon and 
tho north-east trade winds, and this year was more 
often associated with an advance of the relatively 
cool air from the north than with a northward 
ejctension of the warmer monsoon winfh Photographs 
of some of the Imboobs showed tlie advancing storm 
to have a wide lateral extension across tho direction 
of its advance, giving it something of the nature of 
a line-squall. 

Preparation of Germanium and Gallium 

The presence of small quantities of the rare metals 
germanium and galliiun, in coals and flue dusts has 
been known for some time. Sir Gilbert Morgan and 
Dr. G. R. Davi(3S {Chemistry and Industry, 56, 717 ; 
1937) have recently made a systematic investigation 
of British coals and flue dusts and find that, with 
the exception of certain South Wales coals, all 
contained some germanium, although the ash from 
Kentish coal contained only a trace. All gets -works* 
dusts contained both gennanium and gallium, 
irrespective of the coal used, and these flue dxists 
constitute a valuable potential source of germanium 
and gallium, so that by suitable and probably minor 
alterations in working conditions, a material could 
be obtained which would be much riclior in these 
metals than anything hitherto examined. It was 
found that loss of germanium occurs when a coal 
is burnt, HO that its presence in Hue dusts is explained. 
The method used for the extraction of the germanium 
and gallium was the distillation of the volatile 
germanium tetrachloride by heating the material 
with hydroclilorio acid in a still, and the extraction 
of gallium trichloride from tho residua by means of 
ether. The authors calculate that very large quan- 
tities of gennemium and gallium are annually 
dissipated into tho atmosphere or discarded as useless 
dust by tho combustion of coal. F. Sebba and W, 
Pugh {*7. Chsm, Soc., 1371, 1373 ; 1937) also describe 
an improved method for the extraction of gallium 
and germanium from the mineral germemito. The 
usual method of acid extraction le^s to a trouble- 
some separation from copper, iron, lead and zinc, 
and the extraction of gallium is probably incomplete. 
The now method consists in digesting the finely 
powdered mineral with sodium hydroxide solution. 
In this way both the rare elements are concentrated 
in a single oj^ration. The authors also describe the 
electro-deposition and purification of gallium. Con- 
ditions for the electro -deposition of quantities of the 
order of 10 gm. of the metal are specified. 

Carbon-Carboa Bond Distances 

L, Pauling and L. O. Brookway, in considering the 
deyiendence of mteratomic distances on resonance, 
have assumed that the C-C single bond is charao- 
terised by the distance 1*54 A., ^ in diamond, and 


the shorter distances observed in several compounds 
have been attributed to partial double bond character 
resulting fk>m resonance. It might, however, be 
questioned whether this interpretation is justified, as 
the single bond radius for aromatic carbon might well 
be different from that for aliphatio carbon. These 
authors have now (J^ Amer* Chem. 8oc,, 69, 1223 ; 
1937) determined the configuration of thirteen hydro- 
carbons by the electron diffraction method and have 
airived at tho conclusion that the value assumed for 
the carbon double bond covalent radius, obtained by 
linear interpolation between the single bond and triple 
bond radii, is 0*02 A, too large. They now give 
corrected values for covalent radii as follows : 


Band 

0 

N 

0 

F 

B1 

V 

S 

Cl 

Single 

. 0 77 

0-70 

0*66 

0(t4 

117 

1*10 

1*04 

0-99 

Double . 

. 0«7 


0-57 

0-65 

I0(t 

100 

0-05 

0*00 

Triplo . 

. 0*«0 

0-5R 

0‘5l 


0-99 

0‘03 

0*88 

— 


In tho case of other atoms than the first four, it is 
supposed that the factors converting single to double 
and triple bond distances are somewhat different from 
0*87 and 0*78 adopted in tho above table. The curve 
drawn by the authors connecting interatomic distances 
and bond types is somewhat altered. It does not differ 
appreciably from the old one up to 60 per cent double 
bond character ; in the region between 50 per cent 
and 1(H> per cent double bond character the new 
curve makes it possible to determine bond type, 
whilst the old one was useless because of its small 
slope. They also show that the curve may be repre- 
sented by an equation based on a potential function 
for a resonating bond as given by the sum of two 
parabolas, representing single bond and double bond 
potential functions. 

Bright Solar Eruptions and Radio Fadings in 1935-36 

Messrs. H. W, Newton and H. J. Barton have 
produced a very comprehensive paper {Mon. Not. 
Roy. Astro. 80c., 97 , 8, June 1937) in which a com- 
parison is made between sudden radio fadings and 
bright eruptions observed on the sun in hydrogen 
light or in that of ionized calcium. In 1986, when 
rapidly increasing solar activity took place, 29 close 
associations of r^io fadings with bri^t solar erup- 
tions were recorded, and in those oases where the 
origin of the solar eruptions was observed, the radio 
fadings took place 7 minutes before the observed 
time of tho solar eruption. There is no doubt that 
the fadings ore due to a solar agency, travelling with 
the approximate speed of light from a limited part of 
the sun*s chromosphere, jiie data are insuflaefent at 
present to show any correlation between terrestrial 
magnetic effects and radio fadings, and, in addition, 
are insufficient to establish a tendency for fadings to 
recur in intervals of 27 or 64 days. 

The Orbit of 021 79 

Mr. L. T. S. Syms has published a pap^ with this 
title {Mon. Not. Rcty. Astro. 800,, 97, 8/ June 1937). 
The preliminary orbit was computed by Russell’s 
method, laigoly a graphical one, and then the method 
of Innes and vem den Bos was applied for a more 
definitive orbit. The period of binary is 89*20 
years, the semi-axis major 0*63', and the inelmatioii 
± 61*6^. It is interesting to notice that the elements 
give a dynamical parcdlax of 0*021', as compared 
with the spectroscopic parallax 0*022' determined 
at Mt. Wilson and the trigonometrical parallax 
0*046' ± 006' found at AHegliony, 
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Universities and Education 


T he discussion in Section G (Engineering) of the 
British Association at Nottingham on Septem- 
her 3 on the training of univei'sity graduates for 
the engineering industry, which was opened by 
Prof, F. G. Baily, was notable not only for the 
high level sustained, apart from one or two lapses, 
but also for some stimulating remarks on the functions 
and character of university training in general which 
merit the attention of a wider audience. 

Tn his introductory paper, Prof. Baily reviewed 
tlie scope and subject-matter of the various courses 
at- present followed, and urged that for most men 
the practical training should follow the college course, 
does not consider that the theory of commerce 
or indust ry should be included in the throe -year 
curriculum, but should preferably be studied after 
some practical exjwience has been acquired. It is 
also doubtful whether a fourth year of study repays 
all students for the time spent. Prolonged study of 
thoory may be of slight benefit to students of 
medium oai)aoity and of little use in several branches 
of employment. Prof. Baily also stressed the value 
of the sandwich system and the j)erspective which 
some manual training gives as well as the closer 
contact with the workmen. The latter, rather than 
the acquisition of mamml skill, are the most valuable 
results of man\ml training. 

Dr. W. Jackson, who presented a joint j)aper with 
Dr, A. P. M. Fleming, stressed the need for a more 
effective co-ordination of the resources of the univer- 
sities and of industry. The task of educating and 
training for engineering careers those who will 
ultimately occupy positions of high technical and 
administrative responsibility is a joint i‘CBj>orisibility 
between the universities and industry, and Dr. 
Fleming and Dr. Jackson pleaded for a»ljroader inter- 
pretation of industry’s shore in this responsibility. 
They made the somewhat revolutionary suggestion 
that the large industrial organizations should accept 
the responsibility of training such men for the 
country os a whole, and that the smaller conoenrs 
should no longer recruit direct from the universities. 
The tendency to include industrial administration 
and an increasing amoimt of specialized techno- 
logical information in university courses was again 
adversely criticized. Dr. Jackson pointing o\it that 
this overloading or undue specialization is detri- 
mental to their educational value. Opportunities for 
independent reading and thinking, and the exercise 
of originality, may bo imduly restricted, and 
high a premiiim placed on memory and the ability 
to reproduce information in the exact form in which 
it has been communicated in the lecture. The tmder- 
grculuate stage is much too early a stage at which 
to encourage intensive specialization. 

Dr. Fleming and Dr. Jackson suggested that the 
imivwsities might now reasonably expect the large 
industrial firms to undertake, both independently 
and in co-operation with adjacent technical colleges, 
the necessary systematic instruction in the sp^ializefl 
branches of engineering technology with whicli they 
are oonoemed, if facilities for combined practical and 
technological trainkignould be made available on a wide 
scale, the opportunity for a liberal education at the 
tmiversity and the effectiveness of the overall training 
ceuld be increased considerably. Moreover, if released 
teolmologieai obligations, the universities could 


do much to stimulate in the embryo engineer the de- 
velopment of broader interests and participation in 
wider fields of activity. If engineers arc to make 
their full contribution to the solution of the complex 
problems of modern life, their interests cannot be 
limited to technical matters, and the oppoHunities 
for humane studies and for participation in the 
corporate life of the university are two of the most 
important attributes of a university education. 

Finally, Dr, Fleming and his colleague, referring 
to the imiversities and industrial research, urged that 
men of outstanding ability should bo given the 
opportunity to return for one or two years to an 
appropriate university, either at homo or abroad, to 
Jeam more effectively the method and art of research 
and to enhEULoe their fundamental scientific know- 
letlge. A regular stream of such mfm from industry, 
endowed by adequate joint scholarship provision, 
would exorcise a very stimiilating effect on the 
research and teaching activities of the universities. 
In addition, the engineering departments of the 
imivorsitios have an excellent opportunity for co- 
operative research with the physics, chemistry and 
metallurgical departments on borderline subjects in 
which industry is keenly interested but which an in- 
dustrial research laboratory may be unable to tackle. 
Industry should also afford facilities in its research 
laboratories for members of university staffs to carry 
out or supeiviso supplementary work beyond the scope 
of their financial resources, thus assisting thorn to 
keejj in touch with outstanding industrial problems. 

Many of the points made in these two papers wore 
strongly endorsed in the discussion which followed. 
In a written conummication describing the training 
of engineer recruits for the Post Office service, 8ir 
George Jjee referred to the stress laid on jwrsonality, 
judgment and cliarocter in candidates rather than 
on technical knowledge, and emphasized the imj^or- 
tanoe of a wider ciiltural education with, if possible, 
two foreign languages. A general exlucation which 
equips the engineer to take some part in everyday 
affairs is much to be preferr©<l to the present over- 
specialized education. 

Mr. S. V. Goodall, who dealt with the Athniralty 
system of recruitment and training for the Royal 
Corps of Naval Constructors, referred particularly to 
the Admiralty’s efforts to obtain university graduates 
who have not hod any experience in shipyard work 
but have attained a high standai'd in mathematics 
and naval construction. 

Sir T. Hudson Beare, after emphasizing the value 
of instruction in design as affording a means for 
expressing creative ability, asserted that the funda- 
mental task of the university is to turn out trained 
minds able to absorb knowledge readily later on in 
life when left to their own resoiirces, and to take 
their projjer place in the life of the nation. The only 
specialization at a imiveraity should be specialization 
in the fundamental principles of the science, Mr. 
H. A. Ward, of Messrs. Rolls-Royce, Ltd,, described 
a recent experiment in the employment of imiversity 
graduates which is giving promising results, and 
Prof. C. H. BuUeid endorsed a number of Prof. 
Baily’s and Sir Hudson Beare’s remarks regarding 
premature specialization and the place of university 
training. Prof. E. W. Merchant also strongly endorsed 
the value of a university training for on engineer. 
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streesing particularly the importance of association 
with other students, and paid tribute to the wot^ 
done by Dr< Fleming to encourage the employment 
of imiversity gradmtea in industry. 

Other speakers in the discussion reiterated the 
importance of concentration upon fundamental 
principles and humanitarian studies in a university 
training, while in regard to research it was pointed 
out that the greater expensivonoas of engineering 
research, as compared with research in the physical 
scienoes, is often a great handicap to the universittes 
in initiating such work. Prof. R, V. Southwell suggested 
that the time ia ripe for a drastic revision of engineer- 
mg ourricula, and a further speaker urged an inquiry 
into the whole question of scientific education, with 
the view, among otlier things, of eliminating the 
overlapping which at present exists between the 
technical schools and colleges and tlxa universities. 

The e<iucational fimctions of the imiversity wore 
also touched upon from a different aspect in dis- 
cuBsiona before Section L (Educational Science). 
Incidental reference was made to the port of the 
imiversity in tiio discussion on education for the 
community on September 3, although Prof. A. M. 
CatT-Saunders did not present his paper on this 
subject. A special session on September 6 was, how- 
ever, dovotod to the educational function of the 
university. Sir Rioliard lavingstono, who opened 
the discussion, took as his main theme the need for 
a new type of adult education which the univei*8itie8 
are pre-eminently qualified to impart. 

If the university sends out graduates with a 
thorough mental training and a background, it has 
done what it can to prepare tliem for life. When, 
however, education ceases at the age of twenty-two 
or twenty -three years, in f)ur swiftly changing world 
a is very liable to lostj intellectual energy by 
the time he is forty and fail to keep up with advancing 
knowledge. Sir Richard urged that everyone engaged 
in routine or practical work, especially if ho occupies 
a directing or controlling position, needs periods of 
systematic study to i*efresh, re-equip and re-orientate 
his mind. There is no occupation or profession in 
which the resumption of systematic education in later 
life would not be profitable, and there are few who 
would not gr^tly profit by it. Already in medicine 
and in teaching, refresher or vacation courses are 
being arranged, and Sir Richard roforred to exjwri- 
monts in the same direction in civil and local govern- 
ment service. The Commonwealth Fun<i awards 
three fellowships for study in the United States to 
civil servants to enable them to carry out inquiry 
or research on problems akin to those which come 
within the scope of the Department in which they 
are serving. A summer school in colonial administra- 
tion has b^n organized by the University of Oxford 
with the encouragement and help of the Colonial 
Office and Colonial Governments, in which detailed 
problems of native administration are placed in a 
wide general and conii>arativo setting. A tliird 
instanoe is the growing practice of granting officers 
leave for part-time study in such courses as the 
diploma course in jiublic administration at Oxford* 
Tliis type of adult education, which enables the 
student to place his s^ial subject against bade* 
ground of modem civilization, con only be supplied 
by the xiniversities, and on extension of the practioe 
of seconding promising offioials for systematic study 
at the university would do much to break down the 
dangers which routine continually threatens. More- 
over, thk practioe would tend to remedy the serious 
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neglect of the social soiencas. Bringing back to the 
imiversity in this way the civil or municipal servant, 
the medical or other professional man and the business 
man, with the first-hand knowledge of social condi- 
tions which they possess, would not only add to the 
data on which the social scimoes depend and stimu- 
late the cross -fertilization of theory and practice which 
is such a fruitful source of advance, but also assist to 
prevent disastrous mistakes in the study of these 
soionces, which aim at directing the policy of Govern- 
ments and the conduct of millions of human beings. 

The functions of the universities in regard to tlie 
social sciences were discussed in still greater detail 
by Prof. M. Ginsberg, who condemned the divorce 
of the teaching of the social soionces from that of 
sfxjial philosophy. This separation is the more un- 
fortunate because the problems of deepest interest 
to layman and student alike are those in which 
questions of value and qu^tions of fact are closely 
interwoven, and to see them in their proper relation 
is of the most vital importance. The training at 
present providtKl in the universities is not well 
calculated to achieve tliia obj(?ct, for students, while 
trainal in marshalling and correlating facts, have no 
parallel exi^rience in weighing values or in dis- 
entangling values in complex social situations. Social 
science has two functions to fulfil, both of special 
relevance and urgency at the present time. The 
first, or critical function, is concerned with the pre- 
suppositions or assumptions underlying common - 
sense and scientific thought about social phonomena 
and with the nature and validity of the metliods 
employed in investigating them. It is urgently 
neoessar^^ that philosophy should attempt to provide 
a critical apx>aratus for scrutinizing and evaluating 
the methods and assumptions made by the social 
sciences, and particularly the fundamental con- 
ceptions from which a synthesis of the social scianoes 
may proceed. A philosophical analysis of the con- 
ceptions of social change, which are in fact employed, 
for example, in the different social sciences, would 
greatly help in clarifying the present confusion. 
Similarly, the jihilosopher could do much to guard 
against confusions which may arise out of misunder- 
standings regarding the logical character of the laws 
and the relations between necessity, freedom and 
law. The relation between purely deductive studies 
and the more concrete or inductive handling of 
economic data also re<]|uireB eluoklation* 

That function of social philosophy which is con- 
cerned with the problem of values is, liowever, of 
even greater importance to-day and Prof. Gins- 
berg considers that in economic questions the moral 
issues involved at present most urgently require 
clarification. In many oases our moral judgments 
of particular institutions would be tmnsformed if we 
had fuller knowledge of the ends actually attained in 
relation to the ends they are intended to serve. The 
effective handling of social problems involves a 
synthesis, but not a fusion of social science and aooiid 
philosophy, and oo-operation is 0vm moie important 
In the teaching of political aoience and especially of 
international relations. The pr e e tm t neglect of 
philosophy is due partly to the Utile attention 
devoted to social problems by phil^fopphera, and 
particularly to the failure to brit^ the teaching of 
ethics into relation with present needs, P^f. 
berg considers that great changes are remfired in the 
teaching both social soiance and sochil ph0<»k>phy 
if the universities aite to moke their rightM contribu-^ 
tion towards the rational ordering of soeie^* 
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National Smoke Abatement Society 

Annual Conference at Leeds 


ninth Annual Conference of the National 

I Smoke Abatement Society W€is held in the 
Philosophical Hall, I^eede, on October 1-2. The 
morning aesHion on October 1 began with the annual 
meeting of the Society, during which Dr. H. A. Dob 
Vccixx delivered his presidential address, which was 
entitled “Idealism”, 

After reference to the high ideals of cleanliness, both 
personal and civic, possessed by the ancients, and 
to the lack of hygiene in the Middle Ages, Dr. Des 
Vtcux passed on to consider present-day standards. 
He asked whether we can pretend to-day to liave 
recovered the ancient Greek ideal of clean and open 
cities. Wo still tolerate slums in our midst ; we are 
yet content to live in cities periodically blotted out 
by fog and permanently wasted by suJphiu’-bearing 
fumes. Were every citizen an idealist, the City 
Fathers would have the authority and could exorcise 
the power to clean the atmosphere. 

Prof. R. W. Whytlaw Gray (University of Leeds) 
presided over the discussion on town planning an(l 
smoke abatement which followed, and refon*e<l to 
results of recent research on the nature of atmijsiiherio 
pollution. All smokes are in the process of natural 
coagulation, and the form of the deposit from polluted 
air depends on the degree of coagulation. Metisurt^- 
ment of the size -range distribution of the particles 
probably affords the best means of xiesossing the 
injurious nature of polluted air, and it seems that fine 
particles, for example, of radius less than 0*5 p, are 
mainly responsible for the harmful effects. Such 
particles (0'3-0*1 g) often form 60 per cent by weight 
of the solid matter in Leeds air. 

Papers on town planning and smoke abatement 
were then read by Mr. J. E. Aofield (city engineer 
and sxirvoyor, Leeds) and Mr. C. Gandy, of Manchester 
(chairman of the Executive Committee of the Society). 
Mr. Acfiold discussed the doubts which exist regarding 
the possibility of creating smoktjless zones under 
existing planning powers. The sections of the Act 
relating to ‘zoning’ apjjear to mean that enforcement 
of restrictions on present users regarding the fuel 
to be used would involve payment of compensation, 
and asked wliat possibility there is of action being 
taken under these conditions. Speaking of the present 
position in Leeds, ho said that in the case of 27 
buildup of any magnitude erected in the central 
area sinoe April 1, 1930, the type of fuel used for 
central heating is in 18 oases coke, 3 coal, 6 oil and 
1 gas ; and in all oases where the fuel for cooking is 
known it is gas, electricity or steam. If the Corporatr 
tion hod possessed powers to require the change, 
subject to oompwisation, it would probably have 
achieved little more and might have been at con- 
sideiable cost to do so. In a light industrial zone 
adjoining a large rehousing area, however, the Cor- 
ptTOtion has insisted on smokeless methods of gener- 
atii^ power. There are now 4,200 municipal houses 
equipped with ooke-buming ranges, yet despite an 
adequate aupply the quantity of coke used by the 
^^®ni«Qts is deplombily small (85 tons for the 12 
ttionths ending in June 1987), 


Mr. Gandy said that the time has come to consider 
the smoko problem as an integral part of the task 
of the town i)lanner. Present restrictions on smoke 
emission are practically confined to factory smoke ; 
attention should now be directed to the control of 
non-industrial smoko. Ho put forward a strong plea 
that legislation should bo established empowering 
local authorities to make by-laws or schemes under 
which the omission of smoke would be declared a 
statutory offence in certain ai*oas selected for that 
purpose. Ho gave reasons why tho central areas in 
many cities would jxrobably prove most suitable for 
selection in the first instance. 

The two papers provoked a lively discussion, in 
which tho ne^ for appointing sjKscially qualified 
whole-time smoke inspectors was emphasized. Duties 
in this respe(!t usually fall to the already overworked 
sanitary inspector. Whilst an educational campaign 
for tho general public is obviously required, it is 
imperative that the local administrators should be 
the first to bo mode ‘smoke conscious*. 

In the afternoon session, devoted to tho discussion 
of the reports from the regional committees of the 
Society, opinions wore divided regarding tho necessity 
for further legislation to advance the cause of smoko 
abatement, but it was suggested more than once that 
the fullest use is not being made of existing powers. 

On October 2, Mr. Arnold Marsh, general secretary 
of tho Society, presented a report on behalf of the 
Executive Coimnittee on “Education and Smoke 
Abatement”. Prof. J. W. Cobb (University of Leeds) 
who presided, referred to the prime necessity of 
arousing the public conscience to tho harm done by 
smoke. For this it is necessary to look to education 
all the time, to education of different groxies, all seek- 
ing the same end : the efficient utilization of fuel 
for the generation of heat, light and jK>wer with tho 
minimum of atmospheric pollution. 

Mr. Marsh stressed that information on the value 
of a pure atmosphere should be given in schools. It 
need not form an additional subject, but appropriate 
aai^ts of it should be incorporated into the normal 
course of such subjects as hygiene, domestic economy 
and general or elementary science. He outlined tho 
contents of booklets which might be distributed to 
teachers to provide the necessary infonnation. 

In the ensuing discussion, Dr. F. A, Mason, repre- 
senting the Boai^ of Education, said tliat the children 
must be made conscious that the veil of fog and murk 
which prevents their enjoying the welcome warmth 
and health-giving rays of the sun is not an act of 
Nature but of man’s own handiwork. Tho Board of 
Education is quite prepared to favour tho intro- 
duction of some instruction on the smoke evil. 

The views of a science school-teacher were ex- 
pressed by Mr. Pixton, who said that smoke abate- 
ment is an excellent subject for the school ourrioulum 
and offers scope for interesting and informative 
experiments. He urged that in pressing for the 
introduction of the subject into school courses, the 
co-operation of the teachers’ unions should be 
secured. A, L. Roberts. 
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Larvae of Decapod Crustacea* 


T he first contribution to the study of tho decapod 
larvee of the ‘‘Discovery” expedition deals with 
the Stenopidea, Amphionidsa and Phyllosoma. Tho 
whole collection is bo large that the easiest and best 
way to treat it is by taking the groups separately 
inresi^octivo of systematic order. The three sections 
chosen are of peculiar interest » and their elucidation 
has entailed an enormous amount of labour, eminently 
worth while. 

Most of the plankton samples were taken far out 
to sea, and one of the features of the collection is the 
abundance of late larv®, whilst eai'ly larva* arc com- 
paratively scarce* For this reason, it is rarely possible 
to complete a life-history of any form. In Part 1, 
Stenopidea, the author was fortunate in obtaining 
larvee hatched from the egg of Stcnojma hi^pidua 
from Bermuda (previously somewhat inadequately 
described by Brooks and Herrick), which has enabled 
him to recognke later larva) and to establish certain 
generic characters. Two further species (presumably) 
of 8tenopu9 are described and six more belonging to 
the Stenopidea, and a key is given to the stonopid 
larvfie described. 

Part 2, on the Amphionida), is of special interest, 
for Amphion is a form which has led to much con- 
troversy both as to its systematic position and as to 
whether it is a larval or adult animal. There can be 
now no doubt that the oldest specimens known are 
immature, and Dr. Gurney is almost certainly right 
in referring Anyphion to the Caridea (as Korscheldt 
and Heider hotl previously suggested). Given that 
it is a C4irid, then he believes that the cmly known 


genus to which it can bo referred is Amphionidea^ 
three specimens of which were found in the “Dis- 
covery” material, from a depth of 2,50(I«2,700 
metres. This most extraordinary decapod is so 
tender that in all instances known it is much damaged; 
but a construction of one of them certainly shows a 
distinct likeness to Amphion, Zimmer, who first 
described AmphionideBf regarded it as a larva and 
observed that it closely resembles Amphion, Dr. 
Gurney remarks that he might have gone further 
and claimed it as an adqjescent post -larval stage in 
the devoiopmout of that crustacean, for, as he shows, 
Amphionidea is certainly a post -larval form. All 
this is most interesting and suggestive. 

Part 3 deals with the Phyllosomos, and here the 
work is remarkable, for no fewer than four hundred 
specimens have been examined and measured, and 
about a do^en forms recognized. No series, unfor- 
tunately, is complete, and no very early stages are 
present. Nevertheless, generic larval characters ore 
described which distinguish Palinuma, Panulirua^ 
Jaaua, ScyUarua and SeyUaridca and, probably, 
PalinureVMa, ThemAs and Patribootw. A very large 
amount of information is given in connexion witli 
these Phyilosomas which will help enormously in 
future work. 

This first section of the expedition’s decapod 
lai*v6e promises well for future pti-rts. 

♦ Dlsoovory KeMrU, vol. 12, pp, 877-440. Ijiauod by the Dtaoovory 
Committee, C'olonUl Oihee, London, on belialf of the Government r>f 
the Dependendee of tike Fatkl&nd UlandH. LnrvM of Decapod Crim- 
taeea. <1) Stenopidea. (2) Amphlonidte. (8) Fhyllofioma. By Dr. 
Kobeii Oktniey. (Cambridge ; At the Unlvomlty Broiw, 1936.) 


Forestry in Great Britain 

progress of the afforestation work being thi^ee forests have received Bioyal designations to 
1 carried out by the Forestry Commission in commemorate the jubilee, namely, the King’s Forest 
Great Britain for the year ending September 30, in Suffolk, the Co^-y-Brenin (the King’s Forest) in 
1935, is detailed in the sixteenth amiual report Wales, and the Queen’s Forest in the ^imgorxna. 
(London : H.M. Stationery Office, 1986). During the In co-operation with the Ministry of Labour, sites 
year, the programme of work was that laid down by of training camps and work such as rood-making, etc. 
Government at the time of the financial crisis of have been provided. During the year there were in 
1931. In January 1935, the Commissioners reported all thirteen permanent camps and fifteen summer 
to Government that it was desirable to review the camps, with accommodation for 5,000 men. The 
position generally and to extend the current five- camj ; were distributed at different centres throogh- 
year programme, so that the work might be organized out Gi t Britain, 

to the b^t advantage. ^ The question of the formation of national parks 

The Commissioners consider that a steady deve^y been imder consideration by various bodies and 

m<mt is preferable to a sudden large increase of vH j^ividuals for some years past. The OomznissionerB 
which might load to waste. They tha appointed a committee, under the chairmanship td 

fore : (1) that the acquisition of land a^lj.tne sup||^ ^»ir John Stirling-Maxwell, to consid^ a epeofilo 
of plants should be si) 0 eded up ; (2) to work up t^ example. The Commissioners have already^ as a 
annual planting programme from 21,000 acres 'to result of their land purchases, a considerable oeea of 
30,000 acres over the next four years ; (3) to con- Hj^plantable land. The Committee took a Scottwdi 
tinue expanding the programme up to 45,000 acres example cem^isting of implantable laiul m the Forests 
per annum. Of interest are the remarks made upon of Anigartan, Glenfinart, Benmore and Gllenbraiitsr 
Jubilee forests, unemployment training camps, in tho Cotmty of Argyll, lliis area, induding the 
national forest parks and home timber trade. adjacent Ardj^il Kstate belonging to the Glasgow 

With the permission of the late King George V, Corporation which the Oorporadon , k tnHing to 
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bring into the Bohema» extends to 100 si^uare miles 
and lias now been earmarked as a national park to 
be used for campers* the youth movement body, and 
00 forth. Funds have been obtained to provide 
camping sites, alpine huts and for the acquisition of 
Ardgartan House and policies. 

A record is being prepared of the exceptional May 
frosts of the year 1935, which did a serious amount 
of damage in dififerent parts of the country. The 
chief frosts occurred between May 13 and 19. The 
record of the susceptibility of the numerous species, 
conifer and broad -leaved, given in the report corre- 
sponds with previous statistics in this matter. 

During 1935, the question arose as to whether 
afforestation could be of use in assisting the Special 
Areas. As a result of investigations, it has been 
found that a certain amount of land could be pur- 
chased for forestry purposes within fifteen miles of 
certain Special Areas, and that, as a pieliminary, 
1,000 forest workers holdings could be establish^ 
and a certain amount of work provided. Grants have 
been made by Government both to speed up the 
^oreatation programme and to assist the scliemos 
in connexion with the Special Areas. 

The information on the 1 984 seed crops is of interest. 
During that year, the 8itka spruce crop was only 
moderate in Canada and the United States, and there- 
fore the Commissioners (and others) were unable to 
obtain their full requirements. Douglas fir was good 
and Japanese larch seed abundant in Japan. In 
Europe, Norway spruce, European larch and Corsican 
pine were not too plentiful. Oak seed was in fair 
quantities, but beech was scarce. Of home •collected 
seed, the supplies of the chief forest species wore 
sufficient to abundant. 

Of the net total area of land acquired by lease, feu 
and purchase in Great Britain to September 30, 
498,146 acres were classified at the time of acquisition 
ae plantable, and of this area 301,133 acres (60 per 
cent) were in England and Wales and 197,013 sores 
(40 per cent) in Scotland. In addition to the above- 
mentioned areas, Crown woo<iland8 extending to 
about 120,000 acres (of which some 60,000 acres are 
plantable) have boon transferro<l to the Forestry 
Commissioners. The total area of land in the Com- 
missioners’ control thxie approximated to 929,000 
acres. 

The Coimnissionors* seventeenth report for the 
year ending September 30, 1936 (London: H.M. 
Stationery Office, 1937) recently issued, shows the 
progress made. The Argyll National Park was 
maugurated and a camping ground, oar park an<l 
buildings for the use of cami)er8 were formally 
opened at Ardgartan. The question of instituting a 
similar petrk in Wales is now imder consideration. 
The Special Area afforestation scheme received the 
sanction of Government and the Commissione’^ were 
authorised, as a first instalment oovorir^ thj ^ years 
and largely as an experiment, to acquire tiiid begin 
to plant ji^,000 acres and to establish 500 holding?!, 
were made public in February 1936 . 

the zwiaink^ months of the year under rejwrt wer 
oonoemed with the preparatory work — acc^uisition c. 
wd and staff and provision of the neoessaiy tree? 
for planting purposes. Steps were being taken t^ 
^tivate a iai^r area of nursery ground. By Mr* 
3^7, says the report, some progress hod been mode. 

Owing to the wet year there were fewer fires. The 
total ajjea of land under the Commission amoimted 
to 954^0 a(»re« and the area planted to 296,452 
acres. 


Science News a Century Ago 

The Franklin Iftstitute 

Tmb fifty-fifth quarterly meeting of the Franklin 
Institute, Philadelphia, was held on October 19, 
1837, when the usual quarterly report of the managers 
was read. Although the period covered by the report 
ha<l not been marked by any now underi^ings, the 
several sub-divisions of scientific and practical sub- 
jects hod been encouraged with all the means at the 
disposal of the Society. 

The interesting investigations on the cause of 
explosions of steam boilers had been conoluded and 
tho Government and the community hod been put 
in possession of the results of the exx>erimentB and 
of amjde direotions tending to prevent tho ooourrence 
of aeoidents. The final report of tho committee on 
the value of water as a moving power was expected 
to be ready shortly. The exporiinonts mode under 
the authority of the Institute were of the most 
perfectly practical character, and the application of 
a sound theory, denluced from practical results, 
would be put at the oonunand of those interested. 

The committees on science and the arts hod 
sedulously ]>ro«ecuted inquiries desired by inventors 
and others ; the department of instruction hod 
arranged for regular courses in chemistry, natural 
philosophy and mechanics. In addition to the usual 
augmentation to tho library, “about one hundred 
volumes have been receive<i from our esteemed 
member. Professor Bache, President of tho Girard 
College, now in Europe. These books have been 
purchased out of a fund placed in tho hands of Dr. 
Bache by tho subscriptions of tho members, and 
have been selected by a mind distinguished by its 
discrimination and devoted to practical soienoe. , , 

Launch of S.S. Liverpool 

Otf October 18, 1837, the wooden paddle-wheel 
steamship Liverpool was launched in the Mersey, 
Tho largest vessel built at Liverpool up to that time, 
she was oonstmoU^d for Sir John Tobin, but became 
the fm)j>erty of the Transatlantic Steam Ship Com- 
pany. She was built by Hximble and Milorest, and was 
235 ft. long, 36 ft. l)oani and about 1,160 tons. Her 
engine, ma<ie by Forrester and Co, at tho Vauxhall 
Foundry, hod two cylinders, 76 in. diameter and 7 ffc. 
stroke, and was of 468 horse-power. She is said to have 
cost £45,000. The Liverpool was the fourth of the 
steam voshoIh by which, in 1 838, regular steam com- 
munication was maintained with America. The 
Sirius and Great Western made their first passages in 
April 1838, and the Royal Williatn first oros^d in 
July 1838. The Liverpool sailed from Liverpool on 
OotolK^r 22, 1838, had to put into Queenstown, and 
finally reached New York on November 23. Her 
return voyage began on December 6 and ended on 
, December 21. 


;^’ivilization and Insanity 

|( Thb Gazette rnedioale de Paris of October 21, 1837. 
jontain.^ following information : At a meeting 
of tho Acr ifamy of Sciences on Ootober 10, M, Bridre 
do Boismont dealt with the different oountrieB in 
'which he had been able to obtain infortnation as to 
the figures of insanity. “What we have shown,” he 
siud, “gives us the right to regard insanity as a pr^^t 
of oiviUxation. We Itave seen it reach its greatest 
development in the most enlightened nattonSf 
diminii^ as we penetrate into despotic govemmetitk 
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or into recently enianoii>ated countries and disappear 
almost entirely when our researches have taken in 
any savage people." M. Bri^re de Boismont then 
submitted tables showing the number of the insane 
in tlie principal European capitals with the popula- 
tion of each capital and the population of the different 
European countries and Now York State, with the 
munbor of insane interned in each country. 

Encouragement of Vaccination 

Ak editorial in the Lancet of October 21, 1837, 
contains the following information and suggestion ; 
“At the last mooting of the Royal Academy of 
Medicine, Paris, there were distributed by order of 
the French Government for the encouragement of 
vaccination rewards of £60 to three medical men who 
had shown tliemselves most active in the propagation 
of that inestimable benefit during the oouise of the 
preceding year. Four gentlemen received handsome 
gold medals ; and no less than a hundred persons 
wore rewarded with silver medals. It would be 
highly desirable that our own Government should 
adopt some similar method of encouragement. 
Numotous accounts from correspondents inform us 
that small -pox prevails to a very groat extent in 
some of the poorer districts, where wo are sorry to 
Ha5% vaccination seems to have boon neglected in a 
deplorable manner". 


University Events 

Birmingham. — At its last meeting the Council of 
the University was informed that the vico-chancelloT 
and principal (Sir Charles Grant Robertson) had 
placed his resignation in the hands of the pro- 
chancellor (Mr, Walter BaiTow), so that in accordance 
with the statutes of the University it may be con- 
sidered at a meeting of the Court of Governors, 
which will have before it also the nomination of Dr. 
Raymond Priestley, of Melbourne, as his successor. 

Okford. — At Merton College Dr. G. M. B. Dobson 
has been elected to an official fellowshij) and Prof. 
R. Campbell Thompson, formerly research fellow, to 
a professorial fellowship. 

At Balliol College Dr. Simon Flexner (George 
Eastman visiting professor) and Dr. J. A. Gmm (on 
api)omtment os director of the Nuffield Institute of 
Medical Research) have been elected to super- 
numerary fellowsliips. Dr. J. H. Bum has been 
elected to a professorial fellowship and J. St. L. 
Philpot, formerly tutorial follow, to a senior research 
fellowship. 

Dr. A. A. Bake, of the University of Utrecht, has 
been appointed to a senior research fellowsliip at 
Brasenose College for research on the religious songs 
and music of India. Dr, Bake is working under the 
guidance of Sir Rabindranath Tagore. He has already 
been engaged in research in India on the Sanskrit 
theory of music and the folk -music of India in 1925-2f 
and 1930-34. \ 

Reading. — Sir Samuel Hoare has been elected 
Chancellor of the University and will be installed on 
November 29. 

St, Akdbjbws. — At a graduation ceremony on 
October 8 the honorary degree of LL.D. was con- 
ferred upon Dr. W. T, Caiman, former president of 
the Lkmean Society, and lately keeper of the Zodogy 
Department of the British Museum (Natural 


Societies and Academies 

Paris 

Academy of Sciences^ August 9 {CM; 205, 345-380). 

Loins DE Broglie : The quantification of the 
field in the theory t)f the photon. 

Pierre Lejay : The general characters of the 
acceleration of gravity in the Levant. A map of the 
countries of the Levant under French mandate is 
given, showing the anomalies in the value of g, 

Charles Edgar Winn ; Some reduoibilities in the 
theory of charts. 

Luromir Tohakaloff : A problem of Lagueri^ 
and its geneialixations. 

Raymond Jaoqxiesson : The variations of the 
internal friction of solids under the influence of 
thermal and mechaniokl treatments. The influence 
of a traction. • 

Santiago Antunez db Mayolo : The charge e 
of the electron and the materialization of the photon. 

Mmb. luiDNE Mihul and CoNSTAN^riN Mihul : The 
ionization of the lower part of the ionosphere, A 
tlieory is proposed based on the ionizing action of 
the sun varying with the latitude : this is regarded 
as explaining all the known facts. 

Jules Farineai; : The spw-trographic study of 
the conductivity electrons in the alloys of magnesium 
and aluminimn. 

Jean Bernamont and Miohbl Magat : A new 
method for separating isotopes. 

Andb:^ Debiebne and Ladislas Goldstein ; The 
new transformations produced at low temperatures 
(frigadreaetiofia). Correction of an error of printing 
in note of August 2. 

Alfred Reis : The measurement of the angular 
domain of reflection of the X-rays in polyorystalline 
substances by a now statistical method, 

Jacques Gilbert : The indirect experimental 
verification of the logarithmic increase of wind 
velocity starting from the ground. The method is 
based on the quantity of hoar frost deposited on a 
vertical rod exposed to the wind. 

Marcel Avel : Experiments on the role of the 
complex digestive tube plus non cutoneous meao- 
dermic tissues, in the regeneration of the head in 
worms. 

Louis Gallikk : The mosoulLnizing action of 
testosterone propionate in the differentiation of sex 
in Hana tefnporaria. 

Albert Peyhon, Bernard Lafay and Guy 
Poumbau-Delillr : The regression of the papillo- 
epithelioma of the rabbit (8hoi>e*s tumour) imdor the 
auction of oolohicine. 

August 18 {CM; 206, 381-396). 

Martin Fkrber : The structure of the order of 
statistical series of the exponential type. 

Aitouste Gossebies ; Study of the hydrolysis of 
solutions of cobalt chloride. 

V, M. MrrcHovrroH and G. Stefanovxtoh : Hie 
reduction of glycerides by the Bouveault and Blanc 
method. 

Roger Guy Werner : Cryptogamy and phyto- 
geography. 

Emitjb F. Teuhoine and Mme, Simone Synefhias ; 
The relative participation of the proteins and lipids 
in meeting the energy losses in starvation. 

MbDLK. Digna Van Stole and Roland LEitov; 
Folliculin and dihydrofoUicuIin in the urine of 
pft^ant mares. 
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Rome 

National Academy of the Lincci {Atti, 25, 75-100; 1937). 

G. Sansoot ; Cesaro's summability of the Laplace 
sories. 

B. FiNZi : Propagation of movement in threads. 

G. PiooABDi ! Molecular spectra and speotrosoopio 
analysis (6). Detection of samarium. 

A. C. Blanc : Hippopat^nms fauna and palaolithic 
industries in the deposits of the littoral grottos of 
Monte Circoo, Grotto delle Capre (1). Grotto del 
Fosselone (2). 

L. Calieano : Investigations on the glycolysis of 
the retina. 

Atti, 25, 101»144; 1937. 

G. Rovhbjito : New tectonic synthesis of the 
western Alps. 

R. CAXiAPSo : Systems of lines of a surface which 
are invariant with respect to a transformation for 
a W congruence. 

I. PoPA : Asymptotic transformations of oblique 
curves. 

G. Sestini : Translo -circulatory current in presence 
of an arc of ciroimiferenoe with an eccentric source. 

O. Zanaboni ; General proof of the principle of 
De Saint "Venant. 

L. Laboccetta : Potential energy and ourvatme 
in gravitational fields. 

A. Iandelli and E. Botti ; Crystal structure of 
the compounds of the rare earths with the metalloids 
of the fifth group. Nitrides of lanthanum, cerium and 
praseodymium (2). 

B. L. Vanzetti an<l P. Drbyfuss ; Configuration 
of olivil and of iso-olivil. 

F, Cedrangolo ; Amilaae activity of the adipose 
tissue. 

A. Cavinato : Valentinite from the Ballao mine. 

Sydney 

Royal Society of New South Wales, August 4. 

T, 0. Room : Tho virtual genus of a curve with a 
multiple point. 

S. J, Hazi^wood, G. K. Hughes, F. Lions and 
others : Pyrroles derived from aoetonylacotone. 
The Paal-Knorr synthesis of pyrroles from 
amines and 1 : 4-diketon68 has bem studied for 
a^tonylacetone, and 37 new N-substitutod 2 : «5- 
dimothyl pyrroles described. Pyiroles could not be 
obtained from o-nitraniline, tribromanilino, methyl 
anthranilate or o^aminobenzamide. On the other 
hand, anthranilio acid reacts reaclil>' to form N-o- 
carboxyphenyl-2 : 5*dimethyl pyrrole. Methyl an- 
thranilate also fails to form pyrroles with ethyl 
phenacylaoetoaoetate and with phenaoyllaevulinic 
acid. 

G. K. HtTOHES and F. Lions: Derivatives of 
higher catechol ethers. Attempts to sulphonate 
catechol di-n-butyl ether led to deldkjdation. Hence, 
some reactions of catechol di-n-butyl ether and 
ca^hol di<n-mnyl ether have been studied in com- 
parjson with veratrole. The higher ethers and 
derivatives appear to behave normally exoei)t in 
presence of sulphurio acid or ohlorosulphonio acid. 


K. J. Baldick and F. Lions : Derivatives of 6 : 7- 
dimethoxybenzoparathiazino. Treatment of 1- 
sulphydryl‘3 : 4-dimothoEybenzene in alkaline solu- 
tion with chloracetic acid gives 3 : 4-dimethoxy* 
phenylthioglycollio acid, which nitrates in cold glacial 
acetic acid to 2 -nitro-4 : dimethoxyphenylthioglycollic 
acid (I), but in the hot is converted into 2-mtro-4 : 6- 
dimethoxyi)henylstilphoxide acetic acid (11). Both 
I and II con be oxidized to 2-mtro-4 : 6-dimethoxy- 
I)hcnylsulphone acetic acid (III). Reduction with 
tin and hydrochloric acid of I gives 3-ketodihydro- 
6 : 7-dimethoxybonzoparatluazine and of II gives 
3-ketodihydro -6 : 7 -dimothoxybenzoparasulphazoue. 

Tokyo 

Imperial Academy (Proc., 8, No. 7, July 1937). 

Gemmyo Ono : Subhakara-simha’s Rta-saihgraha. 
“Comj>endium of Truth** introduced into China by 
the Indian priest Subhakara-sirhlia (716-735). 

Tadao Doi ; Researches in the Jaj>anoso language 
made by the Jesuit missionaries in tho sixteenth and 
seventeenth centuries. Grammatical and lexico- 
graphical works showing the development of the 
languages 

Aeitsugu Kawa(H;ohi : I'heory of connexions in 
a Kawaguchi space of higher order, 

Unai Min ami : An extension of tho Phragm6n- 
Lindelors thetu’om. 

SwiiTi IlilK ; A theorem of Beurling. 

JmcHi Obata and Ryuji Kobayashi ; A direct- 
reading pitch recorder and its axjpUoations to music 
and speech. Apart from recording simultaneously 
the intensity of sound and pitch variation in music 
and speech, it is suggested that the apparatus de- 
scribed can be used for industrial purposes, such ns 
doterminir^ the number of revolutions of a rotating 
machine. 

Hantaho Nagaoka and Tsunbto Ikebe : Mag- 
netic variation dm'ing an explosion of Asamayama. 
and its mechanism. During tho eruption of tho 
volcano, magnetic disturbance, mechanism of ex- 
plosion, tilts and role of water were studied. 

Naomi Miyabe ; Results of ro-lo veiling in 
KyCisyft, Japan. During re-levelling, details of the 
chronic deformation which is taking place were 
examined. 

Tsuneyuki Kimuba : An improvement on 

oyanin synthesis (mixed solvent process) and the 
reaction of orthothioformio ester. Several now tri- 
nuoleo oorbocyanins were synthesized by the mutual 
actions of orthothiofoimic ester with cycloammonium 
quaternary salts. 

Fumjo Hibata : Rigidity and constitution of a 
thermo-reversible gel. 

Yasuo Tazawa : Splitting t)f glyoyl glutamine acid 
onliydrido by means of cry^rtioJlin© trypsin. 

loHiBO liTAKA ; A new equilibrium diagram for 
the system Fe-0 (see Natiteb, 140, 462 ; 1937). 

Sanshi Imai : An edible Mongolian fungus, 
‘pai-rao-ku*. This proved to be a new species of the 
genua Tricholorna, and the name T. mongoHcum 
Imai, sp.nov. is proposed. 

Yo K. Okada and Yoshikx Mikami : Inductive 
effect of tissues other than retina on the presumptive 
lens epithelium. 



NATURE 


OCTOBSR 16, 1637 


Forthcoming Events 

Monday, October 18 

Hoyax Coi*ijco& of Physicians of London, at 4. — Sir 
Arthur Hurst : Harveian Oration* 

Koval Gkoobaphioax* Sooihxy (in the Connaught Koozdb), 
at 7.45. — Annua) General Meeting, 

Thursday, October 21 

Institution of Elbotrioal Engunbbrs, at 6. — Sir 
George Lee ; Presidential Address. 

Friday, October 22 

Bhxtibh Association (at the Boyal Institution), at 6. — 
The Right Hon. J. Ramsay MacDonald, F.H.S. : 
"Science and the Community" (Radford Mather 
Lecture). 

Physical Socikty, at 6.16. — Guthrie Lecture. 

Institution of Mhohanioal Enoinhbus, at 6. — Sir 
John Thomycroft : Presidential Address. 


Appointments Vacant 

Applications are invited fur the following appointwenu, on or 
before the dates mentioned : 

JPinos SoiBStmc Offiosh at the Forest Froduote Kesearch 
Labormtiory, Prlnoea Hiaborough— The EstabUjihmont Offloer. Depart- 
ment of Bolentlfle and Industrial Eesearoh, 1(1 Old Queen Street, 
London, S.W.l (October 20). 

Xbchnioal OmOBB and Assistant (grade III) for work In Ulumlnat- 
fog eiij^neerlng at the Air Defence Experfniontal Bstabllshment, 
Biggin HIB, Kent— The Superintendent (OctolM.-r 22). 

FaaifANBirT Absistaft (male — grade 111, metalluipO in the 
Admiralty Technical Pool— The Secretary of the Admiralty (C.B. 
Branoh) (quote O.iB. 7861187) (October 28). 

Rbsba&Oh OmOR (grade III) in the Agricultural Economlos 
Beeearoh Institute, University of Oxford — The Bt?erctary of the 
Oouunlttee for Bui^ Boonoxny, School of Bural Eoonomy, Oxford 
(November 1). 

Dirbotor of the Institute for Aesearch in Agricultural Kogineeriiig. 
Unlveraity of Oxford— The Secretary of the Committee for Bural 
Boonomy, School of Bural Koonomy, Oxford (November 16). 

Two Assistants In Wm British Bast African Meteorological Service 
—The Director of Recniltmont (Colonial Service), 2 Richmond Terrace, 
8.AV.1. 

Junior Assistant for abstracting and library work at the Imperial 
Bureau of Fruit Production, Kast Mailing, Kent — ^The Deputy Director. 


Official Publications Received 

Great Britain and Ireland 

Technical Publications of the International Tin Besearoh and 
Ihiveioptnent Council, Series A, No, 6» r Variation in Thickness of 
the Tin Coating of Tinplate, and Its Effect on Porosity. By W. E. 
Hoare. Pp. 11 + 22. (jUmdon : International Tin Bescarch and Develop- 
ment Council.) Free, [300 

University of Leeds : Department of I.ieatiinr Industries. Beport 
of the Advisory Committee on the Work of the Department during the 
Sessions 1085-86 and 1036-37, Pp. 8. (Leeds ; The University.) [110 
Colonial OfHoe. A Summary of Legislation relating to the Intro- 
duction of Plants Into the Colonial DeiNJUdenclos of the British EmiHra 
as at the end of December 1036, (Colonial No. 141.) Pp. 66. 
(London: H.M. Stationery Ofllce.) U, net. [410 

Institution of Metdtanical Engineers. (General Discussion on Lubri- 
wtkm and Lubricants. Croup 1 : Journal aud Thrust Bearings. Pp. 
300. 3U. 6d. Group 2 : Engine Lubrication, Pp. 216. 2r, 64. Group 

Group 4: Properties 

and Testing. Pp. 226, 2i. (W. (London: Institution of Mechanical 
EnglnoersJ [410 

Other Countries 

L«™ of Ninons. Beport of the Coimnlttoe for the Study of 
the Problem of Baw Materials. (Official No, ; A.27.1887,n.B.). Pn. 

Nations; London: George Alien and 

Unwla, Ltd.) 2i. 

BuUetln of the NaUonal Besearoh Oonnoll, No. 100 : An Experi- 
mental Study ofi^Ptoblom of By Alexander 

HoUaender and Walter D. Claus. Pp, 66, Washington, D.d, : 


Keeearoh Ck>uncn.) 1 dollar. 


Nattoual 
[2S0 


VerOffentUcbimgen dee Geophyslkahscheo XusUtuta der Unlverslt&t 
l^eip^. SwMteSerie ; Spoiliwbelten aus dem Oeophyslkalls^n 
Insubit and ObsM^torium. Band B* Heft 8 : Thennuche Unter- 
suohungon In Waldtelohen. Von Johannes Hetsog. Pp. 77-182. Band 
S. Heft 8 ; Die StrOmungen der Atmosphftre ftber Tenmrtlfa. Von 
Sritx MfUler. Pp. ISS-IM. Band 8. Hett 4 ; Beltrkge xnm Oton- 
problcm ; M BoUe des Osons tm WArmehau^lt der StratosphAie. 
Von Eudolf Penndorf. Pp. 181-280. Band 8. Heft 6 : Hessonm mit 
dem Bergmannschen Slchtmcsser. Von Bufold Strange. Pp. 287-846. 
Band 6 , Heft 1 : StratosphArisclie Bteuerung und weBensteoerung, 
Von Karl Sobmledel. Pp. 102. Band 9, Heft 2 : Slcagemk-Eykloi^ ; 
Analysen der Wetterlagcn vom 26-27 HArx 1080 und vom 2-4 MArs 
1981. Von Hans Georg Maoht. Pp. 108-218. Band 10, Anha^ 1 : 
Untorsuchungen ftber die von Masohloen. Fahrseugen and wind 
hervorgernfenen Baden- und GlebAndeenmnutteiungen nach Begls- 
trierungen elnes BeniofT-VertUcal-Setsmograpben. Von Gerliard 
Fritischc. 1^, 82. (Leipzig; GeophyslkaUsobes Instltut der 
CfnlversltAt.) (269 


Proooedlngs of Die American Academy of Alts and Sotenoos. Vnl- 
72, No. 1 ; Postulates for Atsertlon, Conjunction, Negation and 
ISqu^ty. By Edward V. Huntington. Pp. 44. 60 oenU. Vol. 72, 
No. 2 : PohTnorphlc Transitions 85 Biibstanoes to 60,000 Kg/Cm 
By P. W. Brldgmau. Pp. 45-136. 1.45 dollars. (Boston, MasK. : 

American Academy of Arts and Sciences.) (289 

U.S. Department of tlie Interior : Office of Education. BuUetln t 
1987, No. 7 : Student Health Services in InstltuUous of Higher 
Education. By Dr. James Frederick Bogers. Pp. v +61. 10 cents. 
Leaflet No. 84 : State lilbrary Agencies as wuroes of Pictorial Material 
for Social Studios. By Effie 0. Bathurst, EUm Katz and Effith A. 
Lariurop. Pp. 9. 5 cents. Pamphlet No. 72 : Status of Hural-Sohool 
Supervision In the United States In 1935-86. By W. M. Qaumnltz, 
Pp. Ill +20. 10 cents. Pamphlet No. 76 : Safety and Health of the 
School Child ; a Self-Survey of School Conditions and Activities. By 
Dr. James Frederick Ecniers. Pp. 29. 10 cents. (Washington, D.C. ; 
Government Printing Office.) (289 

U.S. Department of Agriculture. MlsoeUanooiis PiibUoation No. 
251 ; A History of Agricultural Experimentation and Kesearch Jn the 
United States, 1607-1925 ; including a History of the United States 
DepSkTtment of Agriculture. By Alfted Charles True. Pp. vl+S21. 
(Wiuhlugton, D.C. ; Government Printing Office.) 25 cents. [280 

Proceedings of the UntUnl States National Mus<min. Vol. 84, No. 
3021 : Observations on the Birds of West Vlnitnia. By Alexander 
Wetmorc. Pp. 401-442. (Washington, D.C, : Government Printing 

Office.) 1280 


Smithsonian MlsooUaneous OoUeotions. Vol. 96, No. 4 : Indian Sites 
below the Foils of the Bappahannook, Virginia. By David I. Bush- 
noU, Jr. (Publication 8441.) Pp. v+66+21 plates. (Washington 
D.C. : Smithsonian Institution.) [289 


(Carnegie Institution of Washington. Principles and Methods of 
Tree-Ring Analysis. By Waldo S. Glook. (IhibUcation No. 486.) 1^. 
vill + lOO+U platM. (Washington, D.C. : Came^c Institution.) [110 
Beport of the Aeronautical Xtesearoli Institute, TAkyO Imperial 
University. No. 164 : Notes on the Lift and Moment of a Plane 
Aerofoil which touches the Ground with its Trailing Edge. By 
Susumu Tomotlka and Isao Imal. Pp. 619-671. (T6ky6 : Kdgyo 
Tosho Kabushlkl Kalsha.) 60 sen. [410 

Journal of the Indian Institute of Science. Vol. 20A, Part 1 : 
Ck>ntributlons to the Study of Spike DIsoom of Sandal (SantaiMm 
album Linn.). Fart 17 : Some Factors relating to the Abnonnal 
Accumulation of Oarbohydratm in Diseased Tissue#. By A. V. Vara- 
daraja Iyengar. Pp. 14. (Bangalore : Indian Institute of Science.) 
1.2 rupcM. [410 

University of lUlnoU : Engineering Experiment Station. BuBetln 
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Lord Nuffield’s New Gifts to Oxford 


A n Oxford that had made up its mind not to 
be surprised by Lord Nuffield *s almost daily 
giving to hospitals and other institutions was 
agreeably staggered last week to learn that- the 
University had l)eon offenMl by him approximately 
£1,300,0(X) for three import>ant purposes. The 
first of these is the ereotion and endowment of 
wards in eoimexion with the RadclifFe Infirmary 
and the other hospitals associated with the School 
of Medicine, particularly the wards for the siwcial 
use of the now Nuffield professors. Th('. sum 
promised for this is £2(X),000, so that Lord Nuf- 
field*s endowment of the medical school within the 
past twelve months amounts to the munifi(?ent 
sum of £2,200,000. The second is the erection of 
the new laboratory of physical chemistry on a site 
Ijetwoen the Organic Chemistry I,,aboratory and 
the Department of Pathology in South Parks 
Road, For this a sum up to £100, (XK) is promised. 
The third and, to the general public, the most 
interesting, is the founding and endowment of 
a new college for post-graduate work in social 
studies, to ^ erected near Worcester College on 
the canal wharf that lies below St. Peter’s Hall. 
For this. Lord Nuffield has given the valuable site 
itself, and a sum of about £900,000, about £250,000 
of which will be required for the buildings. 

The Oxford appeal launched last February 
aimed at £600,000 for definite and immediate 
needs, and a further £600,000 for the endowment 
of new developments in any subject that looks 
promising. It has now reached the sum of 
£423,000. As the physical chemistry laboratory is 
one of the immediate needs, this sum now becomes 
£623,000, and so as regards these needs the appeal 
has been The first major step in the 

ordered devdopment of the science area in the 


I^irks lias accordingly been taken — to proceed 
with the erection of the new physios laboratory 
for Prof. F. A. Li ndemann at a cost of about 
£80, (KK) : and soon will follow the second, for which 
already provisional plans have l)e(m prepared — the 
erection and eejuipmont of the University’s first 
laboratory for physical chemistry with the sum 
given by Lord Nuffield, and the sums earmarked 
for it in the appeal fund. 

The groat majority of senior momlK^rs of the 
University welcome these gifts as, of course, they 
deserve to hi) welcomed. A few complain that 
they will alter the chara(;ter of the University 
considerably and, probably, for the worse ; a few 
wisli the offer had l)een entirely unconditional or, 
alternatively, that their own department or subject 
had been in the position of medicine, physical 
chemistry or social studies. As regards the last, it 
is realized that the success or failure of the new 
college will depend much on the start it gets and, 
in particular, on the first warden and fellows. A 
long and carefully drafted letter from Lord 
Nuffield to the Vice-Chancellor gives some ideas 
of the intended college and its fellows, and others 
have lioen got from some of the principal Oxford 
men who are concerned. The new college is to be 
mainly a post-graduate one, like All Souls’, with 
accommodation for, say, fifty reaidentB, and 
principally for research and investigation. It 
need not be entirely devoted to social studies ; 
other subjects may be considered. It is not 
intended that it be a teaching institution in the 
ordinary sense or that it should train under- 
graduates for business careers, still less that it 
should be a place where the newly graduated may 
start to research according to tfieir fancy. It is 
hoped that the fellows will be mature workers, 
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brought back after they have been out in the 
world for some years, to do large-scale team work 
on those social subjects on which research is 
urgently needed. The new college, it is hoped, 
will not merely l>e a centre for these activities in 
economics, politics, anthropology, sociology and 
the like, but also a place where men of business 
and affairs, by residing there, will have an oppor- 
tunity of contributing their experience to the 
common fund. This co-operation of academic and 


non-academic persona in attacking problems in 
the social sciences is regarded as valuable by those 
who, with Lord Nuffield and the Vioe-Chanoellor, 
have been thinking of the welfare of the new 
college. It remains to he seen how Oxford makes 
use of these gifts, which bring, of course, their 
difficulties and responsibilities with them. That 
it will rise to the occasion no one who knows the 
temper of young Oxford at the present time will 
question. 


African Agricultural Problems 


(1) Moisture and Farming in South Africa 
By W. R. Thompson. (South African Agricultural 
Series, Vol. 14.) Pp. 200. (Johannesburg : Central 
News Agency, Ltd ; London : Gordon and Gotch, 
Ltd,, 1930.)' 2]s. 

( 2 ) The Earth Goddess: 

a Study of Native Farming on the West African 
Coast. By G. Howard Jones. (Royal Empire 
Society Imperial Studies, No. 12.) (Published for 
the Royal Empire Society.) Pp. xii -f 206 -f- 8 
plates. (London, Now York and Toronto : Long- 
mans, Green and Co., Ltd., 1936.) I2s, Od. net. 

groat diversity of African agricultural 
problems is well illustrated by these two 
volumes. In. South Africa moisture dominates the 
situation, and, on the west coast, anthropology. 

(1) Mr. Thompson has assiduously collected a 
mass of information on the alleged drying up of 
South Africa and has critically examined the 
numerous explanations that have been advanced. 
They include the drying up of the inland Kalahari 
lakes, by head-stream erosion of rivers discharging 
into the ocean ; the substitution of indigenous 
vegetation by exotic types such as wattle and 
eucalyptus with higher transpiration coefficients ; 
the dest;ruction of natural vegetal cover by veld 
burning, and the increase in cultivated crops, both 
of which are alleged to lead to increased evaporation 
from the soil and to erosion ; and fin^y, the 
gradual rising of the earth's crust in South Africa, 
which in effect lowers the water-table and accel- 
erates the nm-off os the rivers cut deeper and 
deeper. 

With the obvious exception of the last, all these 
theories predict a suitable remedy. The most 
widely known is Schwarz's scheme for greatly 
increasing the area of the inUmd lakes by dams 
across rivers tlmt now drain the area. Although 


Mr. Thompson patiently and fairly discusses this 
and rival proposals, he points out that discussion 
is somewhat academic unless the country is really 
drying up. He has examined tliis crucial question 
in great detail and can find no convincing evidence 
for the allegation. It is, in fact, the old story : 
the abnormal is noted and the account preserved 
just because it is unusual ; and, in course of time, 
a series of such records presents a superficial 
ap|>earanoe of normality to the uncritical mind. 
It seems clear that the popular idea that South 
Africa is drying up is not based on any evidence 
of change during historic times, but is an erroneous 
deduction from the peculiar meteorological con- 
ditions of the country. These may be summarized 
as follows : only 35 per cent of the surface receives 
more than 24 inches of rain annually ; the total 
rainfall is variable, its distribution is unreliable, 
and it is markedly seasonal ; the intensity is high 
and evaporation losses are heavy especially in 
summer-rainfall areas ; the run-off is also high. 

Evidently, rainfall imposes limitations on South 
African agriculture ; droughts are common and 
losses severe. The cultivated land is also liable 
to extensive erosiem, and Mr. Thompson discusses 
its increased incidence following more intensive 
farming practices, and urges the paramount 
importance of control measures, lest South Africa 
should follow the same unhappy path as other 
countries. No visitor to the country can fail to 
understand the concern that is felt about erosion 
dangers, for, whether he travels nortli from the 
Gape to Rhodesia, or east to Natal, the signs of 
drastic erosion are written large in those unique 
and beautiful x>anoramas that make a visit $0 
memorable. The main strokes of this gient chisel 
cannot be stayed or altered ; but the aurfacea it 
leaves can be soothed by the preventkm of 
^eet <»rosion and guQeying on c^yated and 
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grazing land, and by the control of veld burning. 
Veld burning is a very old practice, and although 
at first sight indefensible is considered by respon- 
sible authorities to possess advantages that justify 
its judicious use as a part- of veld management. 
It is often the only economical way of removing 
old fibrous vegetation of low feeding value ; more- 
over, unbumed veld often deteriorates after an 
extended rest. 

Mr. Thompson supports the conclusions from 
his survey by data from his own experiments on 
transpiration, evaporation and erosion. These 
experiments would well repay further examination 
and separate development by soil physicists. 
Although the author stresses the tentative char- 
acter of his conclusions, they carry conviction in 
all essentials. Farmers are now more numerous 
and farms are smaller ; the present-day farmers 
are anchored to their land ; they can no longer 
move their stock elsewhere during droiiglits as 
was possible only fifty years ago ; the farming 
system must be adapted to the climatic; conditions 
of the area instead of gambling on occasional good 
seasons ; and finally, as efficient a vegetal cover 
as the climatic conditions allow must he main- 
tained . The last point is most, importiint, and one 
on which much more research is imperatively 
needed. 

The book can be confidently recommended not 
only to agricultural scientists but also to the 
public, for it deals with matters that have a 
wide appeal, A more flexible style, an astute 
publisher to provide the right 'blurb*, and it might 
easily have ranked with certain dissertations on 
relativity and the more speculative portions of 
astronomy as a best-seller. 

(2) Mr, Thompson fluked his shot (‘lose to the 
bull ; Mr. Howard Jones seems to have taken 
deliberate aim, but his score looks suspiciously 
like an outer. There are signs that the hope for 
IK)pular success was at the back of his mind. The 
chapters have been forced into a musical analogy : 
the themes of the fiigue ; a digression on scale ; 
the full-soore fugue ; a recital. The device is 
rather pointless and mildly irritating in its inevit- 
able suggestion of pretentiousness. Two or three 
of the illustrations would be better omitted, and 
the absence of any photographs of native agri- 
culture requires comment. The Jong account of 
rural organization in Denmark is unnecessary : as 
strong drink is to the dipsomaniac, so is the 
admittedly great achievement of the Danes to 
most amateur — and not a. few professional — 
economists. T3ie book would have been far better 
for a more objective treatment. The facts are 
interesting enough to apeak for themselves, and 
the au^or lets them do so, he holds the 

Jeer's attention. 


Mr. Jones is a mycologist but, wisely, does not 
wish to work only in the narrow rut of a specialist. 
His book is a record of five years* experionce of 
the agriculture of the west coast of Africa. There 
is an interesting if somewhat discursive opening 
chapter on Ala, the earth goddess, and the per- 
vading influen(‘e of religious beliefs on the agri- 
cultural practices of the natives. 

The author shows that much of what European 
observers would rightly classily as careless or 
worse, is exf>lic!able on historical and social 
grounds. The oil palm provides an excellent 
(example. It has always been a standby of the 
native, providing oil, wine, kernels, thatch, string 
and onianients, and in addition, now provides the 
main export^ revenue. So long as the West Coast 
had a monopoly of palm oil and kernels, the 
wasteful native metlKKls of extraction did not 
matter. But a new standard has been set up by 
modern extraction factori(js elsewhere and, so far, 
the West (3oast has not responded to this dangerous 
competition, mainly because of an overriding social 
problem. The present practice is that the men 
extra<;t the oil from the fruit, and the women 
have the nuts, which they crack as a spare time 
job, selling the kernels for pin money ; but the 
factory requires tlm complete fruit, so the men 
would receive all the money and the women 
nothing. That, as Mr. Jones says, would mean 
the destruction of a simple automatic system of 
domestic economy. When difficulties like these 
have to be met, the gospel of economic efficiency 
that is based on the standards of European 
industrial civilization loses most of its force and 
all its attraction. 

Mr. Jones is at his best in discussing the imme- 
diate future of West Coast agriculture. He believes 
the planter system, and metayage, in which land- 
lord and tenant each take an agreed shore of the 
crop, to lye less suitable than peasant farming. 
Although the nucleus of ptmsant farming already 
exists, the author recognizes and discusses the 
obstacles that must be removed to put it on an 
effective basis. Co-operation, the provision of 
credit facilities, education for the children, and 
the great difficulty of finding men who can com- 
bine the power of leadership with an understanding 
of the native outlook, are only a few of the 
problems. But the author believes that the choice 
of method in tackling the problems is as important 
as the problems themselves. He would impose a 
minimum of the direct methods which European 
administrators and technicians naturally adopt. 
The direct method is easier and will produce more 
material advance in a given time ; the indirect 
course is slower, more difficult, and has only one 
virtue : it will take the people along their own 
natural road to the goal. B. A. Kmm. 
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Conditioned Reflexes and Psychology 


Pavlov and his School: the Theory of Con- 
ditioned Reflexes 

By Prof. Y. F. Frolov, Translated from the 
Russian by C. P. Dutt. Pp. xix + 201 + 16 plates. 
(London : Kegan Paul and Co., Ltd., 1937.) 
128. not. 

F ew physiologists can read Russian, and most 
of them have to depend for thoir knowledge 
of Pavlov's work on reviews and summaries pub- 
lished in other languages. Two comprehensive 
books in English on conditioned reflexes wore 
published in 1927 and 1928, and since then most 
of us have had to de|>ond on scattered sourt^es of 
information. The new book by Prof. Frolov is 
welcome because it gives a general review of the 
subject up to the time of Pavlov’s death. We are 
indebted to C. P. Dutt for the English translation. 

Compared with previous works it is short, and 
it is attractively produced, containing 26 illustra- 
tions and an account of Pavlov’s life and methods 
of work. The author first mot Pavlov in 1911, 
l)ecame a disciple, and himself made discoveries 
alwiit (onditioned reflexes. The bc)ok is written 
in a spirit of reverence for the master, whose 
methods are always right because they are always 
“physiological”. Those melhcKls led to (conclusions 
winch did not always agrt^e with the conclusions 
rea(ibed by those whose methods were not physio- 
logical, and if is evident that in the last ten years 
Pavlov devot(id much thought to the relationship 
between his own conclusions and those of Freud, 
Kretschmer, Kdhler and others. Pavlov rooognizod 
that many of Freud’s results were similar to his 
own, and sometimes found Freud’s conclusions 
helpful in the interpretation of his own results. 
He created a complex in a dog’s brain, which was 
made to concentrate for two years on problems 
ooimected with a metronome and a trumpet. This 
complex interfered with the dog’s subseciuent 
reaction to a sound pnxluced by a telephone 
remver, which appears f o have become symbolic 
of the trumi)et. The complex was eventually 
cured, as Freud would have cured it, by a return 
t«o the trumpet. On the other hand, “the Ego 
and the Id . . . encountered the most energetic 
resistance and rejection on the part of Pavlov”. 

“Kretschmer’s classification of nervous types, 
which has obtained almost universal recognition, 
especially among psychiatrists, must be regarded 
as mistaken or inadequate.” Pavlov’s classifica- 
tion, which is based on an experience of many 
thousands of dogs, is more complicated, but is 


probably a closer approximation to the truth. 
Dogs are either strong or weak according to the 
ease with which they develop reflexes ; they are 
either excitable, balaiKied, or inhibitable according 
to the relative strengths of excitation and internal 
inhibition ; and both excitation and inhibition 
may bo either labile or inert according to the case 
with which they can be modified. This gives 
twenty -four possible ty|>es. This classification 
corresponds in some ways with that of Hippocrates. 
The choleric temperament is excitable, the inelan- 
(jholio inhibitable. The sangtiine temperament 
is strong, balanced and labile, the phlegmatic 
strong, balanced and inert. The strong excitable 
tyf>e and the weak type were found to be par- 
ticularly liable to pathological disturbances. These 
two types are thought to correspond to Kret- 
s(?hmer’s manic-depressive and schizoi>hronic types, 

Kohler’s experiments with anthropoid apes have 
Ixsen repeated, and largely confirmed, in Russia, 
but his conclusions are “far from the order of 
thought of Pavlov”. Tantalizingly, Frolov gives 
no details of Pavlov’s interpretation of these 
results, but contents himself with the statement 
that it is essentially different from, and at the 
same time simpler than, Kohler’s interpretation. 
Further discussion of this point would presumably 
have thrown light on what seems to many to be 
the chief obstacle to those who seek to explain all 
behaviour in terms of reflexes — ^the question of 
intelligent behaviour. This question is briefly dis- 
cussed in another part of the book. A dog which 
had been fed whenever its paw was held in a 
slightly flexed position not only developed a 
salivary response to the proprioceptive sensation 
of having a flexed paw, but also deliberately flexed 
its paw when it saw the experimenter. This re- 
sponse is attributed to the establishment of a well- 
beaten track from the proprioceptive area of the 
cortex to the* food centre along which impiilses 
eventually pass in the reverse direction so that 
excitation of the food centre causes movement. 
When flexiu’e of the paw was followed by the 
poiuing of acid into the dog’s mouth, the sight 
of the experimenter caused extension of the paw. 
Frolov gives no clear explanation of these facts, 
and his statement that as a result of these experi- 
ments “the mechanism of voluntary movement, at 
any rate in animals, was for the tot time clearly 
revealed”, is unconvincing. 

It is possible that the reinforcement of the 
action which has been followed by food is eom^ 
parable with the development of teaotion in a 
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circuit contaiuing a thermo-electric valve. In 
the electric model the amplified electric changes 
are reintroduced to the valve, and so travel 
round a circuit, being amplified again and again. 
In the same way one might siip])O 80 that the 
excitation of the food centre by the presence of 
the oxj)erimenter (iauses a sub -threshold excitation 
wliioh spreads over the whole cortex. When this 
excitation reaches the area corresponding to the 
movement which has been followed by food, the 
conditioned reflex increases the excitation of the 
foixl centre, and this excitation then reinforces 
the excitation of the centre corresponding to 
the appropriate movememt beoaiise thai. centre is 


already excited. The impulses thus travel round 
a circuit until the excitation rises above its 
threshold value in the motor centre, and the 
appropriate movement is mode. In order to explain 
the response to acid , one might suppose that the 
presence of an experimenter who was accustomed 
to place acid in the dog’s mouth excited a defence 
centre which, besides causing salivation and other 
defence actions, caused siib-threshold inhibition 
to spread over the cortex, and to be reinforced 
in the same way as the excitation spreading from 
the food centre. Huch a mechanism would account 
for a great variety of intelligent actions. 

J. H. Gaduttm. 


The Science 

Dekane und Dckansternbilder : 
ein Beitrag zur Goschichte der Stembildor der 
Kulturvolker. Von Wilhelm Gundel. Mit einer 
Untersuchung fiber die Agyptischen Sternbilder 
und Gottheiten der Dekane, von S. Schott. 
(Studien der Bibliothek Warburg, herausgegeben 
von Fritz Saxl, Band 19.) Pp. x 4* 462 -h 33 plates. 
(GIfickstadt und Hamburg : J. J. Augustin, 1936.) 

TN the Warburg Library, still all too little known, 
^ London has an importaiit centre of curious 
learning. Great erudition backed by ample means 
went to the making of it. Dr, Warburg’s hobby 
was to study the countless survivals of ancient 
religion in modem faith and symbolism, and his 
great library grew up around this fine farrago of 
learning. The library is organized and arranged 
with exceptional skill, its doors stand open to 
every scholar, and its books are only waiting 
to bo read. It publishes studies of its own under 
the general editorship of the learned librarian, 
Dr. F. Saxl, and one of these, a volume of more 
than four hundred pages, lies before us. It is 
by a well-known student of ancient astronomy, 
Dr. Wilhelm Gundel of Giessen, and it deals with 
the ‘decans’ and their stars, a subject dear to the 
heart of the founder of the Library. 

What is a ‘decan’ ? When the year (of 360 days) 
had been divided into its twelve months and put 
under the zodiacal signs, each of the twelve was 
again divided into three parts, of ten days each ; 
mkI these thirty-six ‘decans’ had their thirty-six 
gods, or rulers, or dynasts, watchers of the hours 
(‘hwoecopes’), servants or messengers of the 
greater gods, or erf Horus himself in his holy name 
^Ued with thirty*six letters ; each had hie own 
Taoe* or wlucii might chance to be 


of Astrology 

(in Egypt) the face of a bull or of an ibis, or of 
an eagle or of a man. These were the angels and 
archangels, the demons and arohi-demons, of 
Hellenistic writers. Each had his own name ; in 
mummy- cases and papyri, in obscure and frag- 
mentary works like Hermes Trismegistus or the 
Testiinonium Salomonis, in Oelsus and Firmicus, 
in the traditionary learning of men like Kireher, 
Salmasius or Scaliger, we find the names of 
('hont-har, (Uiorit-chrc, Siket, and the tliirty -three 
others, in all kinds of variants and eorruptions. 
Egy[)tian they were in the beginning, but the true 
form and meaning of many are long lost. Those 
names form a large part of astrognostio science, 
but they are very hard to discover ; for the 
simple reason that the demon had to do the 
bidding of whomsoever called him by his name, 
and he took great pains to hide it ! 

The decans play their part in every aspect of 
astrology. A man’s body, always a microcosm of the 
heavenly body, had its thirty-six parts each under 
the governance of its god or demon, and the know- 
ledge of these formed the science of iatro-astrology. 
The decans had their place in magic and in pro- 
phecy ; they ruled the weather, and it was in the 
first decan of the year that Sirius brought about 
the inundation of the Nile ; heaven itself was 
divided into thirty-six regions, and earth, once 
again a microcosm, had its corresponding mystical 
geography. A man’s life was ruled by hie ‘horo- 
scope’, for in the instant of his birth he assumed 
the qualities and came under the rule and guidance 
of the god or demon of his deoan : as Manilius 
has it, cujus aigni quia parte Eitia habet 

morea aique iUo naacitur astro. 

Nothing can be more unlike what we now call 
science ; but almost all our science is but of 
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yesterday, and this astrology occupied the minds 
of men of learning for some four thousand 
years, Scaligor was an astrologer in his younger 
days, and was the last of the great scholarly 
astrologers ; for astrology came at last to its 
death-bed, in the century of Galileo and of Newton. 
There must be many a thing in antiquity which 
we should all the ^tter understand with some 
help from a science so ancient and so universal ; 
and every now and then the study of the decans 
throws light into strange and unexpected places. 
There can be little doubt (and I have none) that 
these rulers of the docans are no other than the genii 
or daemons in whom Socrates so firmly l>elieved, 
whom “God, in His love of mankind, placed over 
us t-o take care of us and give us peace'’— words 
which recall still more familiar words, “He shall 
give His angels charge concerning thee*’. 

We know the story well of the man whose child 


was lunatic and sore vexed, and how the devil 
threw him down and tore him. “Sometimes he 
falleth into the fire, and often into the water’’ ; 
and just so we read in the astrological texts that 
the demon of the seventeenth deoan would lay 
hold of a man in his bath, or oast him to the 
ground. It happens that this decan was associated 
with Thoth, as a moon-god, and we know that 
the epilepsy from which the child suffered was a 
‘lunacy’, or moon-disease. Jesus rebuked the 
devil, and he departed out of him. “He was of a 
kind that gooth not out but by prayer and fasting” 
— ^that is to say, by the appropriate formula and 
the ascetic life of the exorcist. 

Dr. Gurulel has wiitten an admirable book, 
beautifully illustrated. It will take its place by 
Bouch^-Lecleroq’s “Astrologie Grecque”, and a 
few other similar works of exceptional learning. 

D. W. T. 


The Theory of Metals 


The Theory of Metals: 

based on an Essay awarded the Adams Prize in 
the University of (Jambridgo, 1931-1932. By A. H. 
Wilson. Pp. viii -f 272. (Cambridge : At the 
University Press, 1936.) 18^». net. 

'T^HIS careful study of the electron theory of 
^ metals is intended in the first instance as a 
critical survey of the general principles of the 
theory and of the approximations made in working 
out its appli<3ation8. No attempt is therefore made 
to give a full account of the applications of the 
theory to individual metals, and such applications 
as are given serve as illustrations for the use of 
the gtmoral methods. 

SiU3h a criti(3al investigation is highly desirable 
in a field in which, owing to mathematical com- 
plications, one could until quite recently find 
different results derived by different authors from 
the same assumptions. Mr. Wilson’s book was 
awarded the Adams Prize for 1931-32, but it has 
been brought up to dale by taking into account 
a great deal of literature published since then. 

The book starts with a historical introduction, 
giving an outline of the old Lorentz-l)rude theory 
of metals, together with Sommerfeld’s theory, 
which is based on Fermi statistics and free electrons. 
Tlxis chapter also contains a commendably clear 
definition of the notion of a ‘mean free path’, and 
it is made quite clear that a mean free path in this 
sense need not in every cose exist. 

Chapter ii discusses the influence of the periodic 
field of force on the motion of the electrons, wliile 


the following chapter deals with the applications 
of this general theory to equilibrium properties of 
metals, such as the electronic specific heat, the 
distinction between metals, semi-conductors and 
insulators, cohesion forces, magnetic properties and 
the like. The optical properties are separately 
treated in cihapter iv, while chapter v treats the 
electric and thermal conduction on the assumption 
that a mean free path exists. For simplicity it is 
further assumed that the mean free path is inde- 
pendent of the energy. While this simplification 
is unimportant for most of the formulse obtained, 
it is of considerable importance in the formulae for 
the thermo-electric coefficients, and it is regrettable, 
therefore, that it was not stated expUoitly. 

The main question as to the existence of a mean 
free path and its order of magnitude is taken up 
in chapter vi. It Is made clear why a moan free 
path exists at temperatures above the Debye 
temperature ^ of the crystal lattice and that it 
does not exist for lower temperatures. The usual 
methods for calculating the mean free path at high 
temperatures and the electric and thermal con- 
ductivities at low temperatures are summarized 
and their validity is discussed* On this point, Mr* 
Wilson is (one may hope, unduly) pessimistio* He 
finds an objection to the usual Bloch calculation 
of the conductivity at low temperatures and shows 
that a more rigorous calculation would not lead 
to reasonable results for the oonductiirity if one 
retains the assumption that the eteetrens in the 
metal are ve*y nearly free. He thus conphides 
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that this assumption ought to be abandoned, but 
he is very reluctant to do so, because this would 
mean abandoning many calculations which have 
led to results in good agreement with exporimont. 
One may hope, however, that thetiie calculations 
de7>ond less on the assumption of free electrons 
than it wouM appear ; the results that are con- 
firmed by experiments are mostly ciualitativ(\ and 
one may hope that they can be reproduced without 
making use of that assumption. However, that 
is a point at present unsettled, and oven a reader 
who does not share Mr. Wilson's pessimism as to 
the future fate of the theory will find his account 
of the existing theory of low-tomperatiu*e con- 
ductivity clear and correct. 

The hist chapter gives an account of supra- 
condncf.ivity, a field in which there is little theory 


to report upon, except for thermodynamical rela- 
tions. These are derived, together with a brief 
description of the experimental facts. An appendix 
contains two derivations of the fundamental 
formulae of Fermi-Dirac statistics and a discussion 
of surface phenomena such as thermionic and cold 
emission and contact rectifiers. 

The treatment throughout the book approaches 
more closely to rigour in the mathematical sense 
than most other physical monographs. It is likely 
to provide, therefore, a pleasant change for the 
more mathematically -minded reader, while in 
general it gives enough of the physical argument 
to be understandable to the physicist. 

A list of symbols and a very complete subject 
index are vorv helpful for reference to special 
points. R. P* 


Gem -Stones 


The Story of the Gtms : 

a Popular Handbook. By Herbert P. Wliitlock. 
Pp. vi -f 206 -f- 34 plates. (London and New York : 
Putnam and Co., Ltd., 1937.) 15^. not. 

A S the title and sub-title sufficiently indicate, 
this new book on gem-stones has not been 
written for the student or specialist but primarily 
for the ordinary man and woman. The author 
has been for many years curator of minerals and 
gems in the American Museum of Natural History, 
and his experience in that position has helped him 
to realize the type of information about gems that 
is most desired by the intelligent layman. The 
book thus touches only very lightly on the scientific 
aspects of the subject, and there are none of the 
explanatory chapters on cxystal form, hardness, 
refraction, etc., which are usually to be found in 
even elementary texts. 

In the introduction, however, brief instructions 
are given for the measurement of specific gravity 
by the hydrostatic and pyknometer (hero curiously 
misspelt ‘picrometer') methods, and for the de- 
tection of double refraction in faceted stones with 
no apparatus beyond a white card or a pocket 
1^. Only American gemmologists seem to men- 
tion the sunlight-and-oard test for double re- 
fracticm“--poBsibly because in the United States 
sunlight is a leas fugitive commodity than in 
north-west Europe. Since, however, not only sun- 
light but any b^m of parallel light can be made 
to serve, this simple and sensitive test merits 
recognitum over here* It would have been 
well idso to inohide the Mohs scale of hardness, 
an acqiuiitttemM with this is assumed in the 
ttiany Igter in the book. 


The main part of the book opens with a chapter 
on the antique use of gems, followed by an interest- 
ing and unusually full account of the cutting and 
fashioning of diamond and other stones, illustrated 
with lino drawings and photographs. This is 
probably the most valuable part of the book. 

The remainder of the volume is mainly oc<mpied 
with descriptions of the various mineral species 
used as gems, starting, as usual, with diamond, 
and ending with chapters on opaque and orna- 
mental stones and on ‘unusual* gems. The treat- 
ment accorded to some of the more important 
gem-stones is decidedly meagre — ruby, spinel, and 
zircon, for example, receive an allotment of Imrely 
two pages apiece. 

Simple means by which stones of similar appear- 
ance may be distinguished from one another are 
in most cases indicated in the appropriate (context. 

A list of books on gems (in which Eppler’s 
“Edelsteino und Schraucksteine” and Spencer’s *‘A 
Key to Precious Stones*’ should certainly have been 
included), and descriptive tables giving the com- 
position, chief localities and charaoteristios (except 
refractive index) for each species in alphabetical 
order conclude the book. An index is provided. 

The work is copiously illustrated from photo- 
graphs of gems and carved objects from the 
Morgan oolleotion and there is a double frontispiece 
in colour of out specimens to which frequent 
reference is made in the text. Though not entirely 
free from small errors and omissions, it provides a 
well-writtmi and extremely readable account of 
the subject, and should help to spread a know- 
ledge and love of gems among the general pubHo. 

B, W. A. 
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Temperatur, Salzgehalt und Dichte an der Ober- 
iiSche des atlantischen Ozeans 

Lief, i : Dae lieobnchtungsmaterial xind seine 
Axifbereitiing. Von Giinther Btthnecke. Pp. iii 4- 1 
27 gold marks. Atlas. Pp. vii-f 74 plates. 37 gold 
marks. (Wissoneohaftliche Ergebnisso der Deutschon 
Atlantischen Expedition auf dem Forsobiings* und 
Vermessungsschiff Meteor 1925 1927, herausgegeben 
im Auftrage der Notgemeinsohaft der Deutschen 
Wissenschaft, von A. Defant, Hand 6.) (Berlin und 
Leipzig : Walter do Gruyter und Co., 1930.) 

Thk temperattu-es on whioJi this work is founded 
were observed for the larger part by merchant ships. 
A very large proportion wore collected and jiartly 
worked up by the Royal Netherlands Meteorological 
Institute ; the Danish MeteiJrological Institute, the 
German Soowarte and the charts published by the 
Meteorological Office in London with the reports of 
various expeclitione were the sources of other material. 
For tlm area from 50"^ N. to the Antarctic, about 
1,409,900 observations were used. The observations 
of salinity available wore so few that it was necessary 
to use the earlier ones made with the hydrometer ; 
a table of sources gives the method by which they 
wore reduced to modem standards. This table con- 
tarns 176 entries, some of which cover many ships, 
and should be useful for reference. 'J’ho chief table 
gives the mean temperature and salinity for each 
month and ono-degi'ee squan^ 

The results ore not discussed in any way, but are 
shown in an atlas of beaxitifully printed charts. 
There are four charts in black and white showing 
the distribution of the ol>ser\'ations, then follow 
thirteen in colour giving the mean temiwrature for 
the year and each month. Other charts show anomalies 
and yearly range. ObeervationB of salinity are too 
few to allow of charts of mean values being drawn 
for the whole ocean for periods loss than three months, 
but monthly charts for the North Atlantic Ocean 
ore included. There are also charts showing anomalies 
and times of maximum and minimum, with a com- 
plete set for surface density. 

These two vohunes make an extremely valuable 
work of reference, and there are few questions t\B to 
tlie surface temjxjrature and salinity which could not 
h*} answered by their aid. 

The Chemistry of Natural Products related to 
Phenanthrene 

By Prof. L. F. Fieser. (American Chemical Society 
Monograph Series, No, 70.) Second edition, with 
Appendix. Pp. xiv4'456. (New York: Reinhold 
Publishing Corporation ; l^ndon : Chapman and 
Hall, Ltd., 1937.) 35«, net. 

A REVIEW of the first edition of this important 
treatise appeared m Nature last year, and already 
a second edition has become nooessarJ^ The oppor- 
tunity has been taken to add a 90-page survey of 
relevant papers of 1930, each I'eferred to its appro- 
priate context. The appendix with the revised index 
may be obtained separately, so that the first edition 
is not devaluated. The wisdom of adding so large 
an appendix is doubtful, since abstracts of the three 


hundred papers cited are available, but references to 
certain real advances of 1930 could not well have 
hi^on omitted. Several simple carcinogenic com- 
pounds, notably o-anxinoazotoluene, have been dis- 
covered, and the range f>f mstrogenic substances has 
been considerably extended. The animal organism 
has been found to synthesize polyteri>enes ; and the 
first chemical transformation of cholesterol to a 
natural bile -acid has been realized. Outstanding has 
been the isolation of natural vitamin D and its 
identification with the irradiation product of 7- 
dehydrocholesterol. Certain ciystalline substances 
from the adrenal cortex ha^"o been foxind to })OS8e8s 
close structural relationship to the sterols. Moreover, 
the year has witnessed steady increase in knowledge 
of the stoieochemistry of^.ho sterols and sox hormones, 
and of the structure's of the cardiac glycosides, 

(i) Automobile Engines in Theory, Design, Con- 
struction, Operation, Testing and Maintenance 
By Arthur W, Judge. (Motor Manuals, Vol. 1.) 
Third and revised edition, Pp. 301. 6«. not. 

(a) Car Maintenance and Repair 

By Arthur W. Judge. (Motor Manuals, Vol. 4.) 

Second edition, Pp. xii 4-283. 4«. net. 

(5) The Electrical Equipment and Automobiles: 
a Book on Principles for Motor Mechanics and 
Motorists. By Prof. Stanley Parker Smith. Third 
edition, revised and enlarged, Pp. xii4 250. 6a. net. 
(London ; Chapman and Hall, Ltd., 1936-37.) 

(1) Mr. Judge presents the elementary principles of 
the petrol engine together with a comprohonaive 
description of the various types used in automobiles. 
A chapter is dovotod to the heavy oil engine, and 
considerable spoxie is given to the lubrication, cooling 
and testing of petrol engines of all tyj)eB. The text 
of the book is well written and adequately illustrated, 
and the subject-matter has been mode interesting 
by a judicious and versatile selection of examples 
from modem British practice. 

(2) The text of this book is clearly presented, with 
some 200 useful diagiams, and forms a good intro- 
duction to garage tecfinique for the motor-car owner 
who desires to carry out much of his own maintenance 
work. The scope of the book is necessarily limited 
to one or two types of motor-car, and from some 
points of view it may be considered that the 
book is intended to be merely supplementary to the 
appropriate illustrated handbook xisually supplied 
by the motor-oar manufacturer with each model 
sold. 

(3) This is the third edition of a book written 
primarily for students undergoing a course of instruc- 
tion in the principles and practice of motor-car 
engineering. Tlie book has b^n thoroughly revised 
and considerably enlarged in order to include the 
extended application which electricity now plays in 
the modem motor-car. It is comprehensive and 
thoroughly reliable, and it should prove valuable to 
the motorist who takes an intelligent interest in his 
car, as well as to the class of ^itudent for whom 
it was written. 
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In the Realm of Mind : 

Nine Chapters on the Applications and Implications 
of Psychology, By Dr, Charles S. Myers. Pp. v + 261. 
(Cambridge ; At the University Press, 1937.) Is. 6d. 
net. 

"1'hbi appeanince of a fm’ther vohime of semi -popular 
papers on Jisychological subjects by Dr. C. S. Myers, 
just before the recent meeting of the British Associa- 
tion, was an inevitable reminder of the j)art he has 
played in securing the recognition of psychology as 
one of the sciences. As far back as 1913, it was so 
recognized by the British Association to the extent 
of its being meulo a sub-section under physiology. 
Not until 1920 was it accorded the rank of a seetitm, 
and from 1922 to 1931 Dr. Myers was president 
of that Section, 

It is fortunate for a subject which has been called — 
oven by one of its distinguished representatives — 
no science but only the hoi>o of a science, that so 
true a man of science as 3>r. Myers lias had a large 
share in guiding its destinies. His great work, not 
only as an experimental psychologist, but also as 
our national leader in the practical apj>li(^ation of 
psychology to industrial and other problems, is too 
well Imown to call for special remark in this place. 
Renders of his former volume entitled “A Psycho- 
logist’s Point of View” will not be likely to miss 
this now collection of papers. They cover a variety 
of topics— the choice of a career, the human factor 
in accidents, me<lioal education, social psj’xdiology, 
intemationalism, psychological oonoei^tions in other 
sciences, and the nature of mind. Rut all this variety 
is consistent with a unity which comes of u {•oinrnon 
point of view. This is just the kind of book and just 
the kind of treatment calculated to convince any 
reasonable person that psychology is imquestionably 
a science. 

(i) Biochemistry Applied to Malting and Brewing 
By Prof. R. H. Hopkins and B. Krause. Pp. 342. 
(London : George Allen and Unwin, Ltd,, 1937.) 
12«. not. 

(a) Practical Management of Pure Yeast : 
the Application and Examination of Brewery, 
Distillery and Wine Yeasts. By Alfred JOrgensen. 
Third edition, revised by Albert Hansen. Pp. xii + 
Ul. (London : Charles Griffin and Co., Ltd., 1936.) 
6s. 

Many famous names in the past have established 
the tradition that chemical research is an essential 
part of brewing practice. It is desirable, therefore, 
that a proper training in biochemistry should form 
the basis of the education of the would-be brewer 
and that the text -books available for the students 
be of high standard. 

(1) "Die book under notice is largely a translation 
from the Danish of a book by Krause to which 
Prof. Hopkins has given an English aspect. It falls 
into two seotions^ne chemicah the other largely 
practical. Thefonnar is on the whole unsatisfactory, 
though the <^Boulty of compressing the necessary 
into pnges must be allowed for. 

Probahty it ie to s«^m the two subjects and 


teach the student his chemistry on orthodox lines. 
The more practical portion written by a man who 
knows his subject is oxcollent : the work should prove 
useful. 

(2) In the yeast field the name of Jfirgensen of 
Copenhagen stands liigh ; no one has done more for 
the subject in practice and as a teacher. A third 
edition of his little practical handbook, revised by 
A. Hansen, is assured of a welcome. 

Military Engineering 

Vol. 6: Water Supply. (War Oliice.) Pp. 421 + 171 
plates. (London : H.M. Stationery Office, 1937.) 
10«, net. 

Thb volume on water supply, issued os a manual by 
the War Office, is a comprehensive survey of the 
subject in wliioh, natuially, predominance is assigned 
to those aspects of the matter which affect military 
operations. At the same time a very usejful s^unmary 
is given of general principles, and the essential facts 
relating to water suj^ply, whether civil or military, 
are set out with conimeridable direotness and pre- 
cision. There are fifteen chapters, covering water 
supply requiromontH ; recomiaissance of sources and 
measurements of yield ; well-sinking and -boring ; 
reciprocating and centrifugal pumps ; water elevators 
and pumping by compressed air ; selection, installa- 
tion and operation of pumping plant ; storage ; 
water analysis ; principles of water purification ; water 
purification practice ; distributing systems, water 
points and water transport ; field supplies during 
mobile operations ; field supplies during protracted 
operations ; water 8Upx>ly calculations and examples 
of camj) supplies. A number of tables, plates and 
figures, with seven appendixes and an index, help to 
make up a very sorvioeable manual for general use. 

In the compilation within reasonable limits of such 
a variety of information, there is naturally scope for 
difference of oi)inion on certain points, such as the 
statement on p. 42 that “in searching for suitable 
sites for shallow wells and tube wells, the employ- 
ment of dowsois, or water diviners, may save time 
and possibly fruitless labour in well sinking”. B. C. 

Health and a Day: 

Addresses. By Lord Horder. Pp. viii + 213, (London ; 
J. M. Dent and Sons, Ltd., 1937.) 7 a, fid. net. 

This volume consists of twelve addresses delivered 
during thtj last two years before medical and lay 
aiidiences in Great Britain and the United States. 
Six of the otldrosaes were given before medical 
gatherings, but only two, entitled “The Clinician’s 
jPWotion in Medicine” and “Direct Action in 
Medicine”, wore specially intended for the medical 
profession. Other addressee deal with the strain of 
modem civilization, the doctor as humanist, the 
doctor’s in society, the Hunterian tradition, 

national health, old diseases and new, and euthanasia. 
Although several of the addresses have been pub^ 
lislied before, the pleasant conversational style, and 
the eminently sane opinions expressed by one of the 
most distinguished London physicians, thould secure 
for the work a wide oirote of readers. 
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Tendencies of World Power Development 

By Dr. E. F. Armstrong, F.R.S. 


I N the niodeni world the question of natural 
power supply becomes more and more im- 
portant. There is the tendency, not by any 
means confined to power alone, to exploit national 
resources and to make tlioso available even if they 
are uneconomic. Power resources are of two 
kinds ; those which are limited, including coal, oil, 
natural gas, peat, oil-shale ; atid those which are 
perpetually renewed, 8U(!li as water, wood, wind or 
oven the tides. A recent analysis shows that for 
1935 the world power supply consisted of 66-6 per 
cent coal, 3-7 per cent lignite, 16-5 per cent oil, 
3*8 per cent natural gas, 12*8 per cent firewood, 
6*6 per cent water. 

The proportion derived from coal has been 
stationary over the last four years, but has gone 
back mal^eriallv since 1913 ; that from oil and 
water has increased. The consumers of power take 
little heed that these resources are limited, and 
the loss wastefiil uses of recent years has been in 
the main imposed by increasing cost. Modem 
technique does aim constantly at a reduction of 
the amount of power used per product or per 
working unit, a factor which must tend towards 
a decline in the total consumption of power unless 
the trend of general industrial development is 
upward. This growth will determine in the future 
whether the f)r(Kluction and consumption of fuel 
will rise slowly or rapidly. 

In Great Britain during the last twenty-five 
years the gas industry has increased its yield of 
gas per ton of (*oal by more than 27 per cent : it 
is imlikely, however, that this figure will improve 
further. In the electrical industry the increase 
has been more than 130 per cent per unit of weight : 
substantial technical economies and improvements 
are being effected. The chief cause of the decrease 
in home consumption of coal is shown by the 
statistics to be due to the diminished iise in blast 
furnaces and steelworks owing to more efficient 
methods of production. The coke consumption 
per ton of pig iron actually stood still for forty 
years at 40 <;wt. per ton — to-day it is down to 
33 cwt. per ton of pig. For steel the corresponding 
figures are a fall from 37*8 cwt. in 1920 to about 
21 cwt. to-day. There is still more to be done in 
this direction in almost every industry ; moreover, 
the change will be accelerated by the largely 
increased price of coal. 

There are thus strong reasons for a decline in 
consumption of coal even with accelerated in- 
dustrial development* 


Actually the protection of oil and coal resources 
will first be attained when these materials cease 
to bo sejuandered and are used only in the form of 
‘residual products’ after more or less extensive 
chemical changes. 

Coal resources are variously estimated as lasting 
some hundreds or even thousands of years ; the 
mineral is betjoming incroasin^y costly to mine. 
Oil resources at the present rate of Consumption 
are given only a very short, life. Water resources 
are in a sense inexhaustible, but it must be re- 
membered that in the more advanced countries 
the most accessible falls are already develojjod, 
and that in consequence every exyjansion of water- 
power meets with more unfavourable conditions 
and therefore involves high costs of development. 
About 35 per cent of the total electric current 
generated is hydro-electric. 

It is difficult to say in assessing the competition 
between coal and water-power which of the two 
is the cheaper : this largely depends on the con- 
tinuity of the load. It is stated, for example, that 
the kilowatt hours product in steam plants or 
water plants cost the same on an average yearly 
performance of 3, IKK) hours, water-power being 
cheaper above and steam-power being cheaper 
below this factor. The most satisfactory modem 
development aims at establishing a combined 
use of water-power and steam-power : it is pre- 
ferable to use them to supplement one another 
rather than in competition. There is still ample 
water-power available in the world, only 55 
million h.p. being so far developed out of 470 
million h.p. available. One of the factors with 
electricity produced by water-power in remote 
places is its economic transportation with a 
minimum of loss to the point where it is used. 
Should industry, however, be thrown hack more 
largely on water-power, it would mean a trans- 
ference of manufacturing plants to countries or 
localities where this is available. For this reason, 
there are many who r^ard Canada as havitig 
great potentialities as a manufacturing country. 

Oil competes with coal for motoring and for the 
aeroplane, both new uses for which there is no 
alternative source of power, and for shipping— 
this lost turnover constituting a serious loss to 
coal. Its use for transportation and general pur- 
poses is regionally limited. The development of 
the competition is influenced far more by, the price 
of oil derivatives than by that of crude oil, and it 
appears likely that the advance In the use of 
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synthetic otb having special and valuable pro- 
perties will in the long run involve their production 
from coal even at a liigher cost. The purely 
economic point of view alone will not be sufficient 
to prevent this development as it does to-day — 
military, political and fiscal points of view are likely 
in the near futiire to make the advent of oil from 
coal nearer than is generally believed. 

Whereas in the United States coal only makes 
up half of the ]K)wer production, in Germany it 
is necessary for 90 per cent. Hence Germany is 
forced to make oil from coal, the more so as in 
times of peril she will have no easy access to 
world supplies without command of the sea. 

The position in Great Britain is an intermediate 
one ; with no natural oil we are staking every- 
thing on the command of the sea and the ability 
to continue su})plieB of oil on an ononnous scale. 
To-day, ae for many years past, our industrial 
supremacy is based on coal. 

In any event, under present-day conditions, 
(Tude oil production can scarcely keep step with 
the rate of increase in demand. The share of the 
United States has declined, though the production 
of Venezuela, Rumania, Iran and Iraq has assumed 
greater importance. 

There is always a change in the particular oil 
product required : thus the proportion of gasoline 
(petrol) to crude oil has risen from 7 per cent in 
1913 to 35 per cent in 1931, since when it has 
slightly declined as the production of heavier gas 


oil has increased. The position of oil supplies 
twenty years hence is obviously one of uncer- 
tainty. 

In England, where the vrood resources are so 
small, it comes perhaps somewhat as a surprise 
that 12*8 per cent of the world power supply is 
produced from wood, the equivalent figure in 1913 
being 17*6 per cent. In heavily timbered ooimtries, 
however, both on the continent of Europe and 
abroad, wood is still of prime importance. The 
forests which cover so much of northern Quebec 
represent to-day what the English Lake Kstriot 
must have looked like before the trees were felled — 
largely to smelt copper — ^in the time of Elizabeth : 
the oft-related destruction of the Sussex woods to 
smelt iron ore before the discover}^ of sea- coal is 
another parallel of what is happening abroad 
to-day. Scientific attempts are being tnado to 
utilize wood and its products in the best manner 
for a variety of purposes connected with power 
production and also as a raw material for the paper 
industry. Actually about half the total wood out 
is used as firewood-- a quantity estimated at 
680 million cubic metres. 

At the turn of the nineteenth century, coal 
seemtxl to dominate the field and to have pushed 
all other sources of power into the background. 
To-day coal, oil and water compete : the situation 
is determined in the various countries by condi- 
tions which have relation to factors not purely 
economic. 


Modern Study of Plants in Relation to Education* 

By Prof. E. J. Salisbury, F,R.S. 


T^ROM the cultural point of view, plant life and 
^ all that it implies may be regarded as the founda- 
tion of a vast extent of human activity and the 
basis of a large and essential part of every human 
environment. Because neither we nor the animals 
could persist without plant life, it follows that much 
of the present distribution of these organisms over 
the face of the earth can only be understood in 
terms of the plant life either of the present or the 
past. Even man’s industrial activities have been 
largely localized and in part determined by the 
geographical distribution of vegetation, whether it 
be that of the forests, of perhaps 280 million years 
ago, which gave origin to our coal deposits, or 
the vast extent of grasslands that have determined 
the location of pastoral communities. 

A realization of the widespread demands made 
npon plant psroduots would probably astonish 
♦OcfUtntisd/wmp. 671. 


many of those who, like Mr. Babitt, find in the 
mecWnistio devices of the age their chief delight. 
Yet it has been recently estimated that a thousand 
Ford motor-cars utilize in thoir manufacture the 
entire plant yield of more than six hundred acres, 
and this quite apart from the indirect demands 
for grazing necessary to furnish the materials of 
animal origin. Despite the vast areas of the earth’s 
surface devoted to the growth of foodstuffs, of 
textile fibres, of timber, rubber, tea, tobacco and 
innumerable other plant products, the plant re- 
mains perhaps the least known and appreciated 
of all man’s servants by those who lay claim to 
any cognizance of their environment. 

* Even the town dweller can scarcely fail to 
recognize the indirect contacts of his everyday 
existence with the activities of agricidture, forestry 
and horticulture, and, if education is to be inter- 
preted as a means of enabling the individual to 
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have an intelligent appreciation of and harmonious 
relations with bis environment, then a knowledge 
of plant life is manifestly essential to that end. 
I should almost feel that an apology was necessary 
for expressing sentiments so trite were I not sure 
that whatever agreement there may be in theory, 
our educatiorud curricula boar witness to the 
neglect of these principles in practice. 

The increasing diversity of pursuits in a pro- 
gressive science is only too liable to be accompanied 
by an increasing detachment of interests and 
divergence of expression. Specialization, which 
sliould bo accompanied by greater co-ordination, 
is only too frequently the begetter of disintegration 
rather than synthesis, and the mutual inter- 
depondenoe of one branch on another is lost sight 
of. One of the main purposes which the British 
Association should serve is to promote the co- 
operation between workers in different fields. But 
we only come together for a short week in 
each year, and so it is to the miiversities that we 
must look mainly for the continuous fostering of a 
liberal outlook both on science as a whole and 
within the domains of each particular subject. 

In its earlier phases, botany wae naturally con- 
cerned largely with description, and in such 
branches as taxonomy, morphology, anatomy, 
c>i.ology, mycology, palopsobotauy and plant geo- 
graphy the descriptive aspect must necessarily 
play an important part, just as in ecology, physio- 
logy, bacteriology and genetics the experimental 
aspects should predominate. But in all, the 
cultural value can only be maintained if form and 
function are closely integrated. Each branch has 
its own contribution to make in this respect not 
only to the pure science but also to its ap})lied 
aspects in agriculture, horticulture, pomology, 
sylviculture and plant pathology. The mere 
onumoratiou of these branches, whether pure or 
applied, envisages the richness of the field we 
cultivate and the extensive contribution that 
botany can make towards both the emichment of 
the human mind and the well-being of the race. 
But the accumulation of data in these varied 
directions of inquiry will only fulfil its full purpose 
if the many threads are continually woven into 
the warp and woof of a single fabric. 

The retention of plant physiology witliiti the 
domain of botany has saved us from the worst 
evils of the study of form unrelated to function. 
This has also been one of the chief factors which 
led to that synthetic approach to our subject 
which concerns the relation of the plant to its 
surroundings. The supreme value of ecology, how- 
ever, lies not so much in the attention which it 
focuses upon the mutual relations of organisms or 
even upon their relation to the environment, but 
in the syntliesis which ecology achieves, into a 


single picture, of so many aspects of botany itself 
and so many branches of human knowledge. Its 
high educational and cultural potentiality is an 
outcome of the fact that it is the very antithesis 
of that common failing of the human mind to 
think of different subjects as isolated compart- 
ments of knowledge and not as different facets of 
one and the same jewel. 

When wo attempt to understand any plant 
community, the necessary study of the physical 
environment leads us at once into realms of soil 
structure, into the physical problems connected 
with water retention and water movement in- 
volving colloid properties and surface action. So, 
too, the chemist and the meteorologist make their 
contributions to our concept of the habitat, whilst 
the bacteriologist, the mycologist and the proto- 
zoologist all help us to envisage that teeming 
population of bacteria, fungi and protozoa in the 
soil which, by their proper balance, maintain a 
healthy circulation of chemical products and 
are a necessity for the maintenance of the 
supply of raw material for the higher plants and 
animals. 

Since the environment of the present is in some 
considerable degree the consequence of that of the 
immediate and sometimes of the remote past, the 
study of external conditions brings us into contact 
with the contributions of glaciologists and his- 
torians, whilst even the student of ‘place names* 
may materially assist in the reconstruction of those 
past conditions that in part have determined the 
present state. 

When wo turn from the study of the habitat to 
that of the vegetation which it supports, we are 
at once confronted with the question as to the 
extent to which one is in equilibrium with the 
other. 

The morphologist and the anatomist furnish the 
data upon which we base our judgment as to the 
degree to which the external form and intenml 
structure have contributed to render the organisms 
suited to the environments that they frequent. In 
so far as there is adaptation, whether passive or 
active, in this respect, to that extent the com- 
munity is in equilibrium with its surroundings and 
represents a climax, subject, it is true, to secular 
change but of a relatively stable character. 

The contribution of the systematiat is to dis- 
tinguish between the more critical spedes and 
races which exhibit a localization that less meticu- 
lous examination might readily ignore and which 
often have an ecological importance far greater 
than the Linneons of which they are ike segregates. 
The experimental conclusions of the physiologist in 
the laboratory must be applied by the ecolog- 
ist to the elucidation of problems in the fidd, 
complicated ami often piiofoaiu&y modified 
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by the continual operation of the competitive 
factor. 

Finally, knowledge of the life-histories of the 
constituent organisms, the reaction of the various 
phases of their development to the environment, 
their modes of reproduction, their establishment 
and extension, comprise a mass of knowledge to 
which many astute observers have contributed and 
amongst whom the amateur holds an honoured 
place in our esteem. The dichds of the politician 
with regard to policies could bo applied with far 
more than their usual significance to the ecologist, 
who might with some reason bo described as 
“exploring every avenue “ and “leaving no stone 
unturned “ in his attempt to reveal the causal 
relations underlying the social organization of 
plant life ; but this all too brief resume of the 
contents and contacts of a single branch of botanj^ 
has, I hope, sufficed to emphasize that the wide 
range of knowledge invoked by the ecological 
approach, though constituting its chief difficulty, 
is the very basis of its ctiltural value, since it 
weaves together into a comprehensive whole so 
many threads of knowledge spun by the specialists 
upon the wheels of research. 

The value of such approach is also obvious in 
relation to everyday affedrs. In any well-considered 
plan of land utilization of catchment areas the 
ecological aspects are apt to be ignored. The land 
surface under its various guises may bo likened 
to a sponge which absorbs the divers forms of 
precipitation and allows the water with more or 
less rapidity to find its way into the streams and 
rivers. But the effectiveness of the land surface 
for holding back the water varies according to 
whether it is under high forests, scrub, grassland 
or is arable. Each type of plant cover has its own 
absorptive factor and its own resistance to erosion. 
Furthermore, each vegetation type is not static 
but dynamic, and its role in this respect changes 
both with the seasons and with the passage of 
time. If therefore our land utilization is to be 
properly conceived, due regard must be had to 
the proportions in which the various communities, 
whether natural or artificial, are present. If we 
are to avoid floods and droughts, we must pre- 
serve rural England for practical, as well as 
fissthetio, reasons. To all this ecoloj^sts can con- 
tribute valuable help, the more so that with the 
passage of years the surface of our roads bos beooale 
better and less absorbent, and our ditches are kept 
cleaner so that drainage to rivers has generally 
become more effective and rapid. Hence what 
sufficed to restrain extreme conditions a hundred 
years ago would not suffice to-day. Afforestation 
of the catchment area of the Thames and other 
rivers wohld, in the long run, be pwhaps for more 
effective and less costly as a guarantee against 


future floods or droughts than grand-scale engineer- 
ing works, and whilst the former would produce 
ancillary assets of great value the latter 
would not. 

Prof. F. W, Oliver pointed out, in reference to 
the reclamation of foreshores, that the plastic plant 
can and does meet the constantly changing impact 
of the forces of Nature in a way which the dead 
material of the engineer cannot hope to emulate, 
and at a far lower cost. But such biological control 
demands not only a comprehensive knowledge of 
the life -histories of the species utilized, but also 
an appreciation of the environmental factors, 
dynamic as well as static, that is summed up in 
the phrase ecological foresight. 

Another matter is the much-discussed question 
of the preservation of natural areas. Owing to 
the widespread ignorance of biological knowledge, 
the dynamic character of vegetation is by no 
means widely realized. There are indeed many 
educated people to-day who think that to preserve 
an area all you need to do is to leave it alone. 
The fact that our open downland, presented to 
the National Trust, may, if left unhindered, 
ultimately cease to be downland and become 
woodland, with the loss perhaps of the very 
features for which the area was preserved, is for 
most a novel concept. But an enlightened policy 
of such control of national reserves and all that 
this implies will only be possible if the rising 
generation has been inculcated into a biological 
mode of thought. 

It is probably true to say that no branch of 
botany could l>e cited that has not its important 
practical applications. Botany needs no defence 
in respect to the practical utility of its pursuit, 
although it is probably true to say that the 
majority of those who reap the benefits of its 
achievements are unmindful of their source. But 
it is, I feel, the contribution that botanical know- 
ledge can make towards general culture and 
spiritual contentment that is its chief claim to rank 
high in our educational scheme. 

A sympathetic understanding of botanical 
thought and progress is essential to a community 
which is to deal adequately with such national 
problems as agricultural policy, land utilization, 
afforestation, drainage and water supply, the 
preservation of rural areas or the provision of 
national parks. Only on the foundation of a 
knowledge of plant life and its requirements con 
an educated public opinion be built up that wfll 
receive and give effect to well-considered legislative 
action. Moreover, it is perhaps truer of these 
pressing questions than of most that a sympathetic 
and informed public opinion is essential to the 
continued effective operation of any policy however 
well conceived and enlightened. 
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Congres du Palais de la Decouverte 

International Meetii^ in Paris 


W HEN the President of the Frencli Republic 
entered the main hall of the 8orbonne to 
take part in the o|>ening of the ‘(Jongr^s du Palais 
de la Decouverte’, many were struck by the civic 
simplicity of his appearance, contrasting strangely 
with that usually associated with assemblies in 
which the politi(:al heads of States take part. 
Even the accompanying sounds of the Marseillaise 
seemed merel}^ to give an objective commentary 
on the political situation : ‘Contre nous de la 
ty rani lie T^tandard sanglant est ]ev6. . . The 
opening speeches of Minister of Education, 
and of Jean Perrin, who acted as president of the 
Congress, echoed this anxiety. Both speakers 
affirmed their belief that the independent search 
for truth embodied in S(dence is the best safeguard 
of civilization against threatening destnuition, 
Jean Perrin went to the length of acclaiming 
science as the new supreme religion destined to 
reign over the happy biture. 

At the first moment these utterances appeared 
strange and exaggerated, yet as the meeting went 
on, bringing out one symptom after another of the 
world-wide struggle of international st?ience with 
various local tyrannies, they gained a very simple 
agnificance, 

The political situation of science unfolded itself 
as the various delegates rose to greet tlie Congress. 
When, aft/cr the English and the Americans, the 
Gernuins got up tliey were listened to with the 
consideration due to the hardy survivors from a 
great Hood. Later in the evening, in conversation 
with one of the German delegates, he spoke to mo 
about a better understanding between the German 
and French peoples ; and three delegates used 
what seemed to me to be the same official 
phrase. The Italian delegates did not mention 
politics. The U.S.S.R. w^is not represented by a 
single member. Groat applause went up wlien the 
delegate of ‘the Spanish Government’ was called. 
Ho said little, but the words ‘in the name of the 
Academy of Madrid’ made all the subdued terror 
of the situation flare up in a momentary blaze. 
The Portuguese who followed him, the Jew who 
spoke later for the University of Jerusalem, 
evoked in turn their particular fringe of political 
associations, and so did the fact that no Japanese 
delegate appeared. By the time the list hatl 
finisliod the political scene of the world was fully 
illuminated, and cm it the new situation of science 
was well visible. 


Science, and generally the indefiendent search 
of truth, is destroyed when political liberty falls. 
The totalitarian States which claim to be supreme 
spiritual beings can admit no independent thought, 
be it religious, political or scientific. By its very 
nature such thought must claim superiority to 
temporal power and is therefore incompatible with 
totalitarianism. Thus it is quite logical that in 
such States the position assigned to science by 
the official philosophies of dialectic materialism 
and racialism respectively should be merely to 
serve the higher aims of the State. 

In view of this common fate shared by inde- 
pendent science and political liberty, the opening 
speeches of the Congress appeared in a clearer 
light. Their apjieal to science from the depth of 
political anxiety was guided by the recognition 
that the link between science and liberty is com- 
pletely reciprocal : while the profession of truth 
needs for its protection the free institution of 
democracy, these institutions themselves must 
decay and fall if people abandon their belief in 
reason. The idea of libertiy derives its strength 
from many roots but among those there is one 
most vital : the belief that men can reach a better 
understanding by free discussion, that in fact 
society can be continuously improved if public 
life is steadily guided by reasoned controversy. 
It was a controversy on the question of a single 
fact from which about half a century ago the 
present political system of France emerged. A 
handful of men had faced the violence of the 
Government and the fury of the populace to 
establish the iimocence of Dreyfus. They won, and 
modern political France was built on their victory. 
To-day the rise of a new threat to liberty causes 
the French Government to appeal with anxious 
hope to the men whose profession embodies the 
right to reasoned controversy and whose political 
duty is to defend this right. M. Poulnyi. 


% 

Physics 

This international congress of physicists, 
chemists and biologists was conceived and 
organized within ninety days, chiefly through the 
initiative of, M. Frederic Joliot-Curie, who was 
the chairman of the executive committee. It 
was attended by eleven hxmdred xnen of sdence 
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and four hundred other members. Its aims 
included the intellectual celebration of the success 
of the Palais de la D6couverte, the unique quality 
of which was described in Natube of August 21, 
p. 328, and which was visited by two million persons 
between May 26 and October 7. 

The chief motive of the congress, which gave 
it exceptional vitality, was the concern of many 
of the leading men of science in France to struggle 
for the preservation and extension of the con- 
ditions upon which culture, science and democracy 
are equally dependent. M. Jean Perrin, M. Paul 
Lange vin, M. F. Joliot-Curie and their colleagues 
are determined to act in support of these prin- 
ciples, which they regard as sacred. M. F. Joliot- 
Gurie told me that good scientific workers would 
not willingly spare time from the fascinations of 
research, but to-day it was their duty to appeal 
to the people. 

The scientific meetings were arranged in thirty- 
seven sections. It was characteristic of the anti- 
nationalistic spirit that no 0 |)ening paper was 
given by a T^nchmon, All the first speakers 
wore non-Frenchmen of international standing. 
iVof. P. Scherrcr (Zurich) gave a review of the 
results published on the nuclear reaction D 

Various experimenters find that the 
number of deutons needed to produce one neutron 
varies by a factor of 1 ,(X)0, according to the com- 
pound of deuterium lx)mbarded. Schorrer has 
bombarded heavy orthophosphoric acid with a 
beam of deutons of 80 microamperes and 130 kv. 
The number of neutrons and their energy were 
measured from recoil atoms of helium with an 
oscillograph in an ionization chamber. For a 
pure D target and 100 kv. it is oalctilated that 
8*9 X 10* deutons produce one neutron. The 
energy of the nuclear reaction is 2*92 ±0*3 Mev., 
corresponding to a mass for the neutron of 1*0090. 

Dr. J. D. Cockcroft described the new liigh -tension 
equipment at the Cavendish I^aboratory. This is 
housed in a hall of dimensions 26 m. x 13 m. x 14 m. 
A 1-2 Mv. generator of the multiplied voltage 
type has been installed, and another of the same 
typo giving a continuous 2 Mv. is being installed. 
A 12 Mv. cyclotron is also being constructed. He 
discussed the transmutation of boron with fast 
protons. The experiments show that it breaks 
into three alpha particles in two steps. The first 
involves the formation of a nucleus excited to the 
very high level of 3 Mv. He discussed the physical 
significance of the separate existence of such an 
excited nucleus. 

Rpof. Niels Bohr (Copeniiagen) described the 
essentiaj diffexenoes between the dynamics of the 
nucleus and that of whole atoms. In the latter 
the movements of the constituent particles can 
be treated to a high degree of accuracy as those 


of free particles in isolation. This leads to a great 
simplification, and a complete explanation of the 
details of the periodic table of the elements. In 
the nucleus the conditions are different. Here 
the constituent particles are very closely packed, 
and therefore under the mutual influence of forces 
which act only at very small distances. They act, 
therefore, as a collective system, and the energy 
of the nucleus is to l)e conceived as shared among 
the constituent particjles. Disintegration occurs 
when sufficient energy becomes concentrated 
tlmough mutual interactions on one particle. The 
final result of the nuclear reaction is determined 
by a concurrence between the various possibilities 
of disintegration and of the radiation of the 
collective system. From this point of view, the 
capture and expulsion of swift particles has 
analogies with the phenomenon of evaporation of 
a molecule from a liquid surface. One arrives at 
a notion of the ‘temperature’ of the collective 
system, which determines the speed of the ejected 
particles. In the case where the ejected particles 
are charged, the influence of the electrostatic 
forces is predominant, b\it with neutrons these 
forces do not exist. The collisions of slow neutrons 
exhibit resonance phenomena analogous with 
optical dispersion. Considerable progress has been 
made with the help of the theory of the collective 
system towards the understanding of the new 
data revealed by nuclear transmutations. Bohr 
remarked that very surprising analogies between 
the structure of nuclei and of organic molecules 
might be discovered. 

Trof, P. M. S. Blackett (Ix)ndon) gave a thorough 
analysis of present knowledge of cosmic ray 
particles. The absorption of the soft component 
of energy up to 260 Mv. obeys the quantum theory, 
and the theory of Bhabha and Heitler explains 
the formation of cascade showers in thick plates. 
The evidence that the soft rays are Dirac electrons 
is satisfactory. But what are the hard rays ? 
They penetrate a mile of water and produce their 
own type of showers. Examination of 6,<K)0 tracks 
shows that only 20 exliibited abnormal ionization. 
All the heavy particles appear to be protonic, and 
Anderson’s suggestion of the existence of a heavy 
electron seems to be rather too simple to explain 
the experimental evidence, Blackett suggests 
that, if the hard cosmic rays consist of heavy 
electrons, then it follows that they must have a 
variable rest-mass which is a function of their 
energy, and must change into ordinary electrons 
below energies of 260 Mv. But other explanations 
are possible. 

Dr. J. Clay (Amsterdam) discussed the pene- 
tration of matter by cosmic rays and gave evidence 
for the existence of artificial radioactivity pro- 
duced by cosmic rays. He finds that if a chamber 
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is suddenly covered with lead, the intensity of the 
cosmic rays passing through the (chamber does 
not fall to a new steady value suddenly. There 
is a period of gradual decline which suggests the 
presence of artificially radioactive atoms with 
half-lives of eight minutes. Ho has observed 
similar effects when the load is removed. 

Prof. G. Lemaitre (Louvain) gave an account 
of his analysis of the deflection of cosmic rays by 
the earth’s magnetic field acoordmg to Stormer’s 
theory. The equations were develo|»ed in a form 
of Fourier series, and solved with the Bush machine 
at the Massachusfitts liiHtitute of Technology. 
The princijm! cone has been exactly determined 
up to latitude 30”, and the Johnson latitude effect 
has been satisfactorily explained. 

Dr. W. Bothe (Heidelberg) discussed the different 
methods of the experimental determination of 
nuclear levels, depending on the spectra of gamma 
rays and ejected partieJes. He gave some new 
data concerning isomeric nuclei, and results of 
proton and neutron capture which may be inter- 
preted by Bohr’s new theory. 

Dr. P. Debye (Berlin) gave a lucid exposition of 
the adiabatic demagnetizatic^n method of reaching 
very low temperatures. He remarked that the 
method is an excellent demonstration of Boltz- 
mann’s principle, because the application of a 
magnetic field has the effect of increasing the 
amount of atomic order, whitJi is conserved during 
demagiietization, so the effect is equivalent to a 
cooling. Simon’s recent experiments show that 
heat anomalies occur in two regions under the 
adiabatic process. In the second, at very low 
temperatures, ferromagnetic projx^rties appear. 
He explained that the atomic theory of para- 
magnetism accoimts for the experimental data, 
and also the considerable effect of relatively weak 
magnetics fields on calorific properties. He 
extended the notion into the domain of nuclear 
magnetism, and said that the calculations of 
Heitler and Teller on the time necessary to produce 
thermal equilibrium deserve very close attention. 

Prof. E, Wiersma (I)clfi) discussed the recent 
progress in low temperature research, and Prof. F. 
Simon (Oxford) reviewed the recent experimental 
work. He referred to the impossibility of reaching 
absolute zero, and described the progress in the 
technique of liquefying helium. He said that 
Talmud in Leningrad has succjessfully used the 
‘bellows’ method of liqucfjing helium which he 
had fffoposed ten years ago. Prof, M. Polanyi 
(Manchester) Bummari/ed the Griffith, Taylor, and 
other theories on the deformation of solid bodies. 
J. D. Benial contributed to the discussion with an ac- 
count of Stepanov’s thermal theory of deformation. 

Sir C. V, Baman spoke on the optics of colloids, 
and on ultrasonics in liquids. He described the 


importance of the optical study of ooUoids for the 
determination of the size, form and distribution of 
the particles, and the analogy between the Tyndall 
effect and the diffusion of light by molecules. His 
general lecture on ultra-sonica was illustrated by 
striking metaphors. He described the experiment 
of Debye and Sears, and Biquard and Lucas, in 
which fringes are produced by light passing 
through a liquid transmitting ultra-sonic waves, 
as making sound visible, and as introducing the 
accuracy of optical technique into experiments on 
sound. 

Dr. B. Van der Pol (Eindhoven) gave a 
lecture with experimental demonstrations of 
non-linear vibrations, and explained their import- 
ance in mochanios, electrical engineering and 
biology. 

Prof. W. L. Bragg (Teddington) spoke on the 
structure and classification of silicates ; Dr. U. R. 
Evans (Cambridge) on the state of the surface of 
bodies during corrosion; and Dr. F, London (Paris) 
on supraconduotivity in aromatic compounds. 

J . G. Ceowthke. 


Biology 

The Palais de la D6couverte, which represents a 
great effort of popularization on the part of lYench 
science, is an attempt, and a very successful attempt, 
to parallel the South Kensir^on Science Museum 
and the Deutsches Museum. In the biological 
section, for example, there are exhibits of evolution 
phenomena, embryology, tissue-culture, etc., and 
continuous demonstrations of such experiments as 
the Berger rhythm. All the most modem devices 
such as neon lighting and automatic switching are 
used to give life to the exhibits and diagrams. 

On Friday, October 1, there was no specifically 
biological meeting, but many biologists took 
advantage of an elegant description of the poly- 
terpene compounds by Prof. Ruzicka (Basel), who 
did not fail to point out the biological importance 
of the sterols and lipochromos while tracing the 
chemical similarities between them, and their 
transformations. The following day was entirely 
devoted to embryology. Prof. Holtfreter (Munich) 
gave a lucid address in which he went over the 
fundamental discoveries on which our knowledge 
of the material interactions off the parts of the 
embryo during its development is based. He 
described recent results obtained by his method of 
explantation of parts of amphibian embryos ; thus 
a piece of the dorsal surface is taken from the 
neurula and cultivated in isolation : if from the 
spinal region, a neural ball is formed, surrounded 
by ectoderm ; if from the eye-region, an eye-eup 
covered with ectoderm is formed, to which a naked 
piece of brain » attached. Such experirnehts are 
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of great value iu analyeing the process of mduction, 
a question which 0. H, Waddington (Cambridge) 
dealt with in the succeeding paper. Waddington 
also described the progress made with 83 mthetic 
substancjOB in Cambridge ; thus osstrin itself, styryl 
blue, the acenaphthene derivatives, and to a lesser 
extent, squalene, can act as efficient evocators, 
inducing the appearance of neural tubes from 
ventral ectoderm. 

In the afternoon Dr. J. Needham (Cambridge) 
spoke on carbohydrate metabolism and the mor- 
phogenetic process. The association, he said, 
between carbohydrate catabolism and the earliest 
stages of development, in which determinative 
processes are going on, has been observed by 
many independent investigators for many animal 
groups. The glycolysis of embryonic tissues 
appears to differ from that of adults, in particular 
the machinery of the phosphorylation cycles is 
not fuUy laid down at early stages, and non- 
{>hosphorylated glucolysis takes place. Organizer 
phenomena and carbohydrate metabolism are 
probably connected, since there are strong reasons 
for thinking that the evocator exists in its masked 
form in combination with polysaccharide and 
protein. 

Monday, October 4, opened with a pap('.r by 
Prof. D. Keilin (Cambridge), who dealt with the 
enzymes peroxidase and catalase which have 
protohssmatin compounds as their prosthetic 
groups. The reaction of these with their substrates 
changes the absorption spectrum and this allows 
the analysis of the mechanism of the reaction. 
Prof. R. Kuhn (Heidelberg), on the other hand, in 
dealing with vitamins, emphasized how in several 
cases they, or oompotmds very similar to them, 
may be united in combination with proteins, 
giving oompoimds of quite different properties. 
Thus the lipochromo retinene, almost identical 
with vitamin A* forms with protein the visual 
purple of the retina. Ijactoflavin, vitamin 
forms with protein the dehydrogenating enzyme, 
flavoprotein, of Warburg ; while vitamin Bi, a 
thioazol derivative, is one of the components of 
co-oarboxylase. Phosphorylation may be as 
important as combination with protein. 

In the afternoon Prof. J. H, Northrop (Princeton) 
described the present state of the work on the 
constitution of the crystalline enzymes, trypsin 
and jwpsin. In none of these can any prosthetic 
group be detected, and practically any modifica- 
tion of the molecule leads to a loss of its enzyme 
properties. No fragments are active. Work on 
the bacteriophage was described and an analogy 
sustained between its power of increase aind the 
autooatalytio action of trypsin on tj^psinogen. 
He was followed by Prof. Warburg (Berlin), who 
in a brillsant address proposed a new classifioation 


of active proteins (alloxazino-proteins, pyridino- 
proteins, ferro-preyt/eins, etc.) according to the 
reactive groups. 

On Wednesday, October 6, Dr. N. W. Pirieand 
J. D. Bernal (Cambridge) gave an account of their 
work on the plant virus of tobacco mosaic disease, 
from which this appears to be a nuoleoprotein of 
special character, spontaneously forming liquid 
crystals of gigantic coil-size when isolated, but 
probably existing as spheres or short rodlike 
particles in the actual plant sap. This gave rise to a 
long discussion. Later Prof. Rideal (Cambridge) 
described the work of his collaborators and himself 
on monomolecular films of proteins and other sub- 
stances of biological importance. Of particular 
interest was his demonstration that a sterol* 
protein complex, requiring long treatment with 
other for separation, dissofiates and reforms again 
under the pressures applied to it in monolayers. 

Thursday, October 7, was devoted entirely to 
genetics. Prof. Muller (Moscow) gave a fine paper 
on the effects of radiations on the genotype, and 
this was remarkably extended by the lecture of 
Dr. Timofeev-Ressovsky (Berlin) in the same 
afternoon, who has succeeded in analysing the 
physioo-chemioal mechanism of X -ray -induced 
mutations much further than possible hitherto, 
spontaneous mutations may now be regarded as 
mono- molecular reactions produced by thermal 
agitation when this oversteps the energy threshold 
of the chemical bonds. Mutations should therefore 
conform to the rules of chemical kinetics, and it 
has indeed long been known that, other things 
being equal, the mutation-rate is proportional to 
the external temperature. Prof. Haldane (London) 
gave an interesting discussion of the genetics of 
populations, introducing the term ‘'cryptopoly- 
morph’* for populations such as man, many 
individuals in which carry recessive genes giving 
(sometimes deleterious) abnormalities. Finally, 
I>r. Wrinch (Oxford) developed her theory of 
protein structure, which she applied particularly 
to the structure of genes and chromosomes. 

To one participant, at any rate, it seemed that 
the main idea which, in a quite unrehearsed way, 
ran through all the papers, was the great import- 
ance of compounds combined with proteins, either 
as loose complexes or as prosthetic groups. There 
were the lipochrome-protein compounds (Ruzicka, 
Kuhn), the sterol-protein compounds (Needham, 
Rideal), the vitamin-protein compounds (Kuhn, 
Warburg), the haematin-protein compounds (Keilin) , 
and last but not least the nuclein-protein com- 
pounds (Pirie, Bernal and all the geneticists). It 
is the intention of the organizers of the congress to 
publish three volumes eontainihg the contributions 
(Hmnann et Cie., Paris), so that these will 
happily be available in permanent form. J. N. 
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The rapid increase, during recent years, of our 
knowledge of the chemistry of the biological cata- 
lysts and of the chemical changes involved during 
intracellular respiration was the most striking 
featxire of the Section of Biological Chemistry. 

On the bams of this knowledge Prof. O. H. 
Warburg (Berlin-Dahlem) proposed a classification 
of these catalysts according to tihemical structure. 
These ferments, or active proteins, he (iassifies into 
four groups. 


1. Alloxazlno protein 

2. Fyridino protein 

3. Cupro proteUx 

4. Ferro protein 


Prosthetic; (iroup Aetlvo Group 
AUoxuzlnc nucleotide Alloxiizine 

Pyridine nucleotide Pyridine 

Unknown i;opjicr 

Ferroporpliyrln Iron 


As examples were quoted (1) the yellow enzyme, 
(2) the enzymes of alcoholic fermentation and 
hexose phosphate oxidation, (3) the catechol- 
oxidase of })otato recently investigated by F. 
Kubowitz, (4) the well-known catalysts of the 
hflemoglobin type. Such a classification will 
naturally meet with criticism in Group 2, where 
the conception of enzyme plus ooenzyme forming 
as rigid a compound as, for example, haemoglobin 
will not be generally accepted. The action of these 
ferments was described in the case of hexose 
phosphate oxidation involving the- stoichiometric 
transfer of hydrogen to atmospheric oxygen via 
the alloxazine and pyridine nuclei. 

Prof. R. Kuhn (Heidelberg) dealt with ferments 
of the first two classes in a pajier illustrating the 
close relationship between vitamins and ferments. 
Thus, aneuririe (B,) when phosphorylated is the 
prosthetic group of' ciarboxyluse, lactofiavine (B*) 
plays a similar part in the yellow enzyme, while 
ascorbic acid ((>) without phospliorylation is the 
active grouping of' esterase. Prof. D. Keilin 
(Cambridge) confined his address to ferments of 
the fourth class. The three compounds methficmo- 
globin, peroxidase and catalase were taken as well- 
established examples, and the remarkable similari- 
ties in the ehenuc^al and spef^trosoopio properties 
were emphasized. In particular, an account was 
given of the spectroscopic study of the reaction 
with hydrogen peroxide, by which it was estab- 
lished that the iron of catalase, but not of the 
other two, is reduced in reacting with hydrogen 
peroxide. Manometrie evidence for this reduction 
was also brought forward. 

The discussion which followed these two papers 
centred mainly round the role of the yellow 
enzyme. It was generally accepted that oxidation 
in vivo of the reduced yellow enzyme, which 
oatmot take place at the oxygen tension in the 
tissue, must be brought about through the inter- 
mediate action of the cytochrome system according 
to the scheme previously proposed by H. Theorell. 


October 23, 1937 

In deaHng with the chemical nature of pepsin, 
trypsin and bacteriophage, Prof. J. H. Nortlirop 
(Pi^ceton) stressed the difficulties of obtaining 
reliable evidence as to the purity of so-called pure 
crystalline preparations. Apparently the most 
reliable criterion is the solubility test based on 
phase rule considerations. Thus only with a pure 
substance will the concentration of dissolved solids 
remain constant as further solid is added to a 
saturated solution. This method has established 
that many preparations formerly believed pure are 
mixtures. An active crystalline nucleoprotein has 
also been obtained from bacteriophage. These 
substances contain no prosthetic group, and the 
properties must be ascribed to characteristic 
molecular structure. Their formation from inactive 
precursors involves but a very slight chemical 
change, which is autocatalytio. 

A general discussion , entitled ‘ ‘Enzymes , Chromo- 
somes, Virus/* was opened by Dr. N, W. Pirie 
(Cambridge), but was mainly restricted to the 
subject of virus. The chief problem here is the 
exact relationship between the crystalline pre- 
parations and the virus as it exists in the plant. 
Ultrafiltration of tobacco mosaic virus shows that 
particle size increasoa during purification and gives 
rise to anisotropy of flow. J. D. Bernal, reviewing 
his work on the optical properties of purified 
preparations and on X-ray diffraction measure- 
ments, produced evidence of a linear aggregation 
of virus particles during purification, and was able 
to deduce the dimensions and spacial configura- 
tions of these aggregates. The identical ‘unit cell’ 
dimensions of three tobacco viruses find a parallel 
in the serological tests of Prof. Garcia, whereby 
the tobacco and potato viruses fall into two groups 
of closely related individuals. 

An address by Prof. E. K, Rideal on chemical 
reactions in monolayers indicated a new line of 
approach to the study of changes within the cell, 
where surface reactions predominate. The change 
of chemical activity with molecular orientation in 
a monolayer is well illustrated by the action of 
permanganate on a film of oleic acid. By com- 
pression of the film the molecules assume a per- 
pendicular position, the double bonds are removed 
from the interface and the oxidation practically 
ceases. Similarly, the photochemical decomposition 
of stearyl anilide can be stopped by compressing 
a film 80 that the benzene nuclei, revolving until 
parallel with the incident light, no longer absorb 
in the ultra-violet region. Similar technique makes 
possible the study of the orientation of prqiein 
molecules, with results in agreement with Astbuiy’s 
X-ray diffraction method, and the degradati<m of 
proteins with loss of ohromophoric groups (tyrosine 
residues) and formation of melanine. 
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Obituary Notices 


Mr, Richard Inwards 

S OMETIME near the beginning of the present 
oentiiry a distinguished Continental meteoro- 
logist remarked that in England meteorologists were 
long-lived. It was perhaps the example of the 
Meteorological Coimcil of that time that was in the 
mind of the speaker. If the remark hat! been printed 
in time it might have been included in the well- 
known book on “Weather Lore“ by Riohewrd Inwards, 
who died on September 30, at the age of ninety-seven, 
after seventy-six 3^arB of fellowship of the Koyal 
Astronomical Society and seventy-five of the Royal 
Meteorological Society, including therein a consider- 
able period of ‘occlusion* at his residence in Croft- 
down Road, Highgate, accentuated by failing eye- 
sight. 

Mr, Inwards was bom at Houghton Regis, not far 
from Dunstable, on April 22, 1840, the son of Mr. 
Jabez Inwards, and was educated at Soulbury, aboiit 
ten miles away. In some way not apparent in the 
available records his education led to mining as a 
professional career. His interest in science is obvious 
from the first. He joined the Royal Astronomical 
Society at the age of twonty-one and the Royal 
Meteorological Society at twenty-two, when the latter 
Society was closely associated with the Institution of 
Civil Engineers and held its meetings in their room. 
According to “Who’s Who”, he managed mines in 
Bolivia and in Spain, and he reported upon mining 
enterprises in Norway, Austria, South America, 
Mexico, Sjiam, Portugal and England. His recreations 
were mechanical and microscopical. 

When Mr. Inwards joined the Royal Meteorological 
Society, founded in 1850, it was engaged in organizing 
and collecting weather ol>stirvations from volunteer 
observers in England, represented from 1881 onwards 
by an annual volume of the “Meteorological Record”, 
while the Scottish Society, with Sir Arthur Mitchell, 
T. Stevenson (of the Screen) and A. Buchan, were 
ilischarging similar duty for Scotland. G. J. Symons 
was developing the British Rainfall Organization, 
Kew Observatory was held by the British Association, 
and the Meteorological Departmwit of the Board of 
Trade under FitzRoy was organizing, collecting and 
co-ordinating observations from the sea. 

In 1900 the Society had ninety-three stations of 
the second or third order, and among the names of 
observers we find E, Mawley at Berkhamsted, Sir 
J. W. Moor© at Dublin, E. Kitto at Falmouth, H. 
Mdlish at Hodsook, Sir Lothian Bell at Rounton, 
J* Baxendell at Southport, R, Bentley at Slough, 
F. Campbell Bayard at Wallington. Inwords’s name 
does not appear, though he hmi already “passed the 
Obait” of the Society in 1894 and 1896, with addresses 
on **Weather Fallacies” and “Meteorological Observa- 
He had been on the Council since 1884 and 
was treasurer in 1900, when Theodore Williams had 
passed up to be prefiddent on the dearth of O, J, 
Symems, Be was joint editor of the Qmn$Hy Journal 


for about twenty years and contributed three papers 
(“The Metric System in Meteorology^\ “On Some 
Phenomena of the Upper Air”, and “Turner’s 
Representations of Lightning”), He also wrote “On 
on Instrument for Drawing Parabolic Curves” {PhU. 
Mag.f 1892) and “The Temple of the Andes”, 1884, 
In 1911 he edited the “Life and Work of W. F. 
Stanley”, the instrument maker. 

Inwemis is specially remembered for his book on 
“Weather Loro” published first in 1889, with a third 
edition in 1898. So it would appear that while helping 
his colleagues to collect and arrange observarions 
from British localities he was himself engaged in 
collecting notes about the weather and its ways from 
the literatine of the ancients and the .modems, 
ranging from Hesiod and Theophrastus to Notea and 
Queries. It is a wonderful collection of the weather 
wisdom of more than two thousand years of common 
experience, 206 pages displaying p»erhaps three 
thousand spontaneous inferences. 

In respect of its arrangement this book is per- 
haps tyj)ical of the meteorological practice of the 
time and has something to do with the final sentence 
of Mr. Inwards *s introduction to “Weather Lore” 
that “meteorology itself especially as regards English 
weather is very far from having reached the phase 
of an exact science”. In the * ‘Meteorological Record, ’ * 
as elsewhere, we find separate columns for the several 
items observed, and the page is so brimful of observa- 
tions that one is reminded of a supersaturated solution 
which will develop into beautiful crystals if oi^y an 
efficient nucleus con be suggested. So in “Weather 
Lore” we find remarks about weather collected and 
arranged in groups related to times and seasons, sim, 
moon and stars, wind, clouds, mists, and so on, 
while those who were dealing with observations of 
instruments were formiilating their theory round the 
i<lea of the cyclonic depression, as they do now on 
the idea of fronts. In “Weather Lore” the grouping 
under tho chosen headings is rigorous, regardless of 
latitude or chronology (outside tho limits of the solar 
year) and generally regardless of orographic features. 
The reader may be pardoned for wondering whether 
some day a meteorological Kepler may co-ordinate 
the facts which are disclosed and formulate the insight 
into Nature which they carry. 


Prof, de Burgh Birch, CB, 

Wk regret to record the death, which occurred 
on September 18 at the age of eighty-five years, 
of Prof, de Buigh Birch, omeritus professor of 
physiology in the University of Leeds. Prof. Birch, 
who was bom on May 18, 1852, received his medical 
training at Bristol and graduated at Edinburgh. 

After three years as assistant to the professor of 
the Institutes of Medicine at Edinburgh, Birch went 
in I88S to Iieeds as the first full-time professor in 



716 


NATURE 


October 23, 1937 


the School of Medioine, which had just been amalga- 
mated with the Yorksliire College of Science in order 
to become a constittient of the Victoria Univereity 
and had received a nucleus of an endowment of a. 
chair in memory of Lord Frederick Cavendish. There 
was practically no equipment and as little money, 
80 for ten years, while sharing in the work of a ncheme 
for building a new school, he 8f)t about the task of 
equipping the department with the practical assist- 
ance of a young mechanical engineer — Kershaw — 
who later mode a name in the invention and manu- 
facture of instruments for the film industry. Wlien 
the new school was opened in 1893 it was extremely 
well equipped for practical courses, osjxioially experi- 
mental physiology. 

The necessities of the time seem to have diverted 
Birch’s mind from in(]uiry into physiological problems, 
for which he had shown excellent promise in his work 
with Kutherford in Edinburgh. Hie attention was 
given to perfecting apparatus : unless jwrfect an 
instrument was no use ; when perfect it ceased to 
have interest* His bent for organization and making 
the fullest use of slender fimds was well sliown in 
his military hobby. He raised a medical staff corps 
with such success that little improvement was re- 
quired to make it a full unit in the Haldane scheme. 
He retired with the distinction of C.B. after serving 
as A.D.M.S. of the unit of his own creation. In 1916, 
although more than sixty years of age, he was 
invited to resiune the rank, and he accompanied the 
division to France. 

The same bent was marked in the organization 
and discipline of Birch’s department and in his 
conduct of the affairs of the Faculty in the dean’s 
choir, which he occupied in the first seven years of 
the century and again from 1913 until his retirement 
in 1917. In these periods he laid certain lines along 
which the post- War developrnezit of the schooi were 
facilitated. In those days of grants of a lil>erality 
entirely unknown in the Victorian period, this genera- 
tion can scarcely understand the amount of labour 
and ingenuity exercised by men like Birch in laying 
the foundations of a def)artment in the condition of 
tnagtia inopia omnium rerunu Though unquoted in 
text- books, ho is one of the comer stones of the 
Leeds Medical School. 


Dr* W* N. Bond 

It is with niuch regret that wo record the death 
of Dr. W. N. Bond, lecturer in physics in the Uni- 
versity of Heading, which occurred on August 26, 
following on oi>eration, while on holiday at Minehead. 

Wilfrid Nofll Bond was bom on Docembor 27, 1897, 
and educated first at St. Albans School and after- 
wards at East London CJolIege and the Royal College 
of Science, whence lie graduated with first-class 
lionours in the University of London. After nearly 
two years’ exi>erienoe in industrial research in the 
engineering works of Messrs. Kent in Luton, he 
returned to aoodemio research work, first under Prof. 
A* W. Porter at University College, I.#ondon, and 
later at the Cavendish Laboratory, under Sir J. J* 
Thomson, where he took his Cambrirlge B.A. by 


research. He was appointed lecturer in physics in 
the University of Reading in January 1921, a position 
which he continued to occupy with distinction until 
his death. 

A kind, patient and conscientious teacher, Bond 
was also keenly interested in research and published 
numerous original papers. Readers of Natuksi nu».y 
recall his recent investigations into the most probable 
values of the universal constants, made in connexion 
with the theories of Sir Arthur Eddington. Bond’s 
experimental work was mainly (though by no moans 
exclusively) ooncomfjtl with the flow of fluids, an<l 
the allied subjects of viscosity and sm-faoe tension. 
An experinienter of oxceptionol skill and ingenuity, 
his methods were distinguished by their elegance and 
simplicity. His roHeorch work showed a steady 
development in power and maturity, and his most 
recent publications on “The Viscosity of Air** and 
on the “Moasurornent of Surface Tension by the 
Moving Sheet Method’’ (a continuation of which was 
I>as8ing through the press at the time of his death) 
reveal his work at its best. In addition to his original 
papers, Bond published thrw books, “Numerical 
Examples in Physics’’, “An Introduction to Fluid 
Motion*’, and “Probability and Random Errors”, all 
of which received very favourable notices. 

Modest, friendly and sincere, Bond will Iw greatly 
missed, not only by his students and colleagues to 
whom at all times he gave unsparingly and unselfishly 
of his best, but also by a much wider circle of 
acquaintances and friends. He is survived by his 
father, and leaves a widow and throe children. 


We regret to announce the following deaths : 

Sir John Dewrance, G.B.E,, inesidont of the 
Institution of Mechanical Enginoors in 1923, on 
Octol>er 7, age<l seventy -nine years. 

Dr. Paul Emerson, senior soil scientist of the Soil 
Conservation Service of the U.S. Department of 
Agriculture, an authority on soil bacteria, on 
September 20, aged fifty ycarH. 

Mr. W. B. Ferguson, K.C., known for his researohes 
in photography, on October 7, aged eighty -five years. 

Mr. W. 8. Gosset, head of the scientific staff of 
Ai-thur Guinness, Son and Oo., Dublin, known for 
liis contributions to statistics and economics over 
the pseudonym “Student”, on October 16, aged 
sixty -one years. 

Prof. L. M. Hoskins, emeritus professor of applied 
mathematics in Stanford University, on September 8, 
aged seventy-seven years. 

Sir Ashley Mackintosh, emeritus professor of 
medicine in the University of Aberdeen, an authority 
on nervous diseases, on October 14, aged sixty -nine 
years. 

Sir John Moore, president of the Royal Academy 
of Medicine in Ireland in 1918-21 and president of 
the Royal College of Physicians of Ireland in 1898- 
1900, author of “Meteorology : Practical and 
Applied”, on October 13, aged ninety-one years. 

Prof, F. Morley, emeritus professor of mathematics, 
in Johns Hopkins University, on October 17, aged 
seventy-seven years. 
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Lord Rutherford, O.M*, F.R.S. 

It with profound regret that wo record the 
death et Carnbridgo, on Tuesday, October *9, at 
sixty -six years of age, following a serious aVxlornmal 
operation, of Lord Rutherford, whose experimontai 
rt^searche8 and scientific genius form the main part 
of the impressive structure of mo<leni i^hysics. By 
his friendly nature, os well as his alert and brilliant 
mind, he won the affection and esteem of all with 
whom he came in contocit, whether as students, 
research workers, or members of the numerous 
scientific coimoils, committees and other bodies on 
which be served. The outstanding characteristics of 
his life, work, and influence wore desoribetl by 
Maurice, Due de Broglie, in Natuhe of May 7, 1932, 
wh<?n Lord Rutherford was added to our series of 
Scientific Worthies ; and there would bo little to add 
to that article if it were now published os an obituarj^ 
notice. We prefer, however, to arrange for personal 
tributes after a great scientific investigator like Lord 
Rntherforil has passed into silence but leaving his 
friends a memory which will bt> cherisluKi by tlieni 
all throughout life, and a record in the history of 
science which will never be forgotten. 

Dr. C. C Paterson, 0*B,E* 

Db. C. C. Patebson" is delivering th<^ Guthrio 
Lecture of the Physical Society for this year at the 
Imperial College of Science and Technology, South 
Kensington, at 5.15 p.m, on October 22, The title 
of the lecture is “The Appraisement of Lighting”, 
Dr. Paterson is the director of the j^searcli 
Laboratories of the General Electric Company, Ltd., 
Wembley. He was for sixteen years a member of 
the staff of the National Physical Laboratory, 
Teddington, where he 'establiahed and administered 
the Electroteolmics and Photometry Divisions of 
the Laboratory until 1918. He then accepted the 
task under Lord Hirst of initiating the G.E.O. 
Laboratories at Wembley. These have now grown 
so much in size and Muenco that they have a 
personnel of 500 and cover a floor area of about 
170,000 sq. ft. Dr, Paterson's activities have not 
been confined to the Wembley Laboratories. He was 
president of the Institution of Electrical Engineers 
in the year of the Faraday celebrations (1931). He 
has been president of the International Illumination 
Commission, the Illuminating Engineering Society, 
and this year of the Institute of Physics ; he is also 
a vice-president of the Royal Institution and of the 
Royal Society of Arts. He has been Faraday I^fOcturer 
of the Institution of Electrical Engineers and Huxley 
Lecturer of the University of Birmingham. Whilst 
I>r, Paterson's activities in engineering and science 
have oovered a wide range, his chief personal con- 
tributions and scientific pa|>ers have been in the 
fields of light end %htmg. He has recently liad the 
honorary degree of doctor of science oorderred on 


him by the University of Birmingham “in recogJiition 
of his many contributions and services to electrical 
science”. 

Prof, J. H. Gaddum 

Pbof. J, H. Gaddum, professor of pharmacology 
at University College, London, has been appointed 
to the University chair of pliarmocology tenable at 
the College of tho Pharmacoutioal Society of Great 
Britain and has also been apj)ointed director of tho 
Society’s Pharmacological Laboratories. Prof. Gad- 
dum was educated at Rugby and at Trinity College, 
Cambridge, and afterwards he studied medicine at 
University College Hospital in 1922-24. From that 
time onwards he lias been in the forefront os an 
investigator of problems of biological standardization, 
lu 1924 he was appointed to the Wellcome Physio- 
logical Research Laboratories and in 1927 booamc 
assistant to Sir Henry Dale at the National Institute 
for Medical Research. From Jmiuary 1934 he was 
professor of pharmacology in Cairo, and in the 
summer of 1935 was appoinUxl to the professorship 
of pharmacology at University College which ho has 
just relinquished. Prof. Gaddum was a member of 
the sub-committees on the biological standards for 
digitalis, strophanthus and ergot for the British 
Pharmacopceia, 1932 : he also served on the sub- 
committee dealing witli tho accuracy of biological 
assays for the 1930 Addendum to the Pharmacopoeia. 
His published work inchideB contributions on the 
estimation of strophanthus, thyroid preparations and 
on the determination of tho toxicity of neoarsphen- 
amino. His other work has been connected with the 
detection and isolation of substances occurring 
naturally in the body, such as the estimation of 
histamine in blood. He is secretary of tho Physio- 
logical Society. 

Mora Kaposi (i 837 “-i 9 oa) 

Pbof. Mobiz Kabosi, one of the leading dermato- 
logists of the nineteenth century, was bom at 
Kaspovdr, Hungary, on October 27, 1837. He studied 
medicine at Vienna, where he qualified in 1861, and 
then became assistant to the celebrated Prof. Hebra, 
whom he succeeded later in tho chair of dermatology 
in the medical faculty of the University of Viotma. 
He was the firat to describe several new skin diseases, 
such as multiple pigmented sarcoma of the akin 
(1872), xeroderma pigmentosum (1876), to which he 
has given his name, and lichen ruber moniliformis 
(1886). In addition to collaborating with Hebra in 
his work on diseases of the skin, which was translated 
into English in the New Sydenham's Society's 
publications (1866-^80), ho Brought out an inde- 
pendent work on skin diseases which was translated 
into English and French, and a handbook on syphilis, 
as well as numerous artioles in the Archiv Jikr 
DmmUAogH uni SyphUia and the WUner mediainia^ 
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Wockemchfift, His lectures, winch attracted numerous 
HpaoialistA from both his own and foreign countries, 
were remarkable for their clearness and precision, and 
many of his pupils afterwards occupied chairs of 
dermatology in different countries. Throixghout his 
life he upheld Hebra's teaching, including the 
erroneous doctrine of tVia identity of chicken-pox and 
smalbpox, and of measles and German measles. He 
died on March 16, 1002, a few days after the celebra- 
tion of the twenty -fifth anniversary of liis appoint- 
ment as professor. 

Compton Manor Estate : Veterinary Field Station 

Thk recent announceimmt that the Agricultural 
Research Council has piirohased from Mr. Alfred 
Barclay the Compton Manor Estate on the Berkshire 
Downs will bo welcomed by farmers aiul others having 
an interest in the woli-boing of agricxilturc and par- 
ticularly the livestock side of the industry. In 
addition to the purchase of the land, tlie Council has 
arranged to buy the well-known pc^digroo herds of 
Ayrshire, Friesian and Guernsey cattle and also the 
herd of Large Wliite pigs. A field station is to be 
establisheti at Compton Manor primarily for investi- 
gation of problems of animal health and disease. 
Fanners, veteriuoiians and all workers in any branch 
of animal luisbandry or nutrition will agree that a 
development of this nature is long ovcirduo. Material 
advance has been made in recent yeais in our know- 
ledge of the breeding and feeding of farm livestock, 
and while admitting that important advances in the 
diagnosis, prevention and tivatmont of many diseases 
have l>een made, it is unfortunately only too true 
that there are still diseases, of wide incidence and 
causing enormous loss, of which very little is known 
in the way of t/rcatment. Until these diseases can be 
crnitrolled or cured, the potential gain which could 
be derived from the existing knowledge* of mxirition 
and breeding is very seriously curtailed. The Coiincirs 
announcement mentions two such diseases on which 
it is proiKJHwl work should commence immediately, 
namely, contagioixs abortion in cattle and fowl 
paralysis in i>oultry stocks. A bod attack of either 
may seriously interfere with progress w^hich has been 
made over yetirs of constmetive breeding and suo- 
oessful feeding and management. 

In the investigation of diseases, the initial work 
must hf} carried out in research laboratories and then 
on small animals, but a stage comes when the results 
must bo tried out on farm animals and under normal 
farm conditions. Facilities for this field work, while 
not non-existent, have been extremely limited in the 
fxast, and the creation of a field station for this 
specific puri>ose will help to bridge this gap. The 
field station will allow methods of treatment or con- 
trol apporonily sucoossfid in the laboratory to he 
tried out under practical conditions before being 
pmmi on to the fmaer or practising veterinary 
surgeon. Another object in the establistiment of the 
station is that it will bo able to supply to other 
re^arch institutes, for experimental purposes, farm 
anknals of known history and free from disease. 
Tliis service will bridge another gap ; and in addition 


to increasing the opj>ort\mities for work at existing 
research institutes, it will help to maintain the 
desirable collaboration between those institutions and 
the new station. The Council states it does not wish 
to set uf> a self-contained research institute, and hopes 
that, in addition to other methods of collaboration, 
existing institutes will second members of their staff 
to work at Compton on some problem when it would 
appear that the station is the most suitable place 
for joint work. All agriculturists, whether farmers 
or research workers, will watch with great interest 
the development of this now station, and wish it 
success in the important work which it is undertaking. 

German and British Lantern Slides 
A COBBESPONDKNT writes : “Those who, during 
recent years, have attendcxl lectures on scientific 
subjects in Germany will have been favourably 
impressed by the well-made, dignified lantern slides 
which are used there. In many cases, the slides are 
made with different colours to indicate the v£u*iouB 
t5urves or other significant portions of diagrams. 
Sometimes they have coloxired arrows pointing to 
special details. The lantern slides are generally 
produced to a standardized system, so that time and 
mental energy are saved in knowing where to look 
for the title, date of preparation and other significant 
features. This year it was noticed that some of these 
lantern slides were made by the Technisoh-Wissen- 
echaftliches Ix)hrmittelzontrale, Berlin N.W.7, Doro- 
theen8tr.32. There would appear to be no organization 
in England corresponding to this technical science 
teaching e^juipment centre and it is probably true 
to say that lectxirers in this ooimtry generally use 
lantern slides less satisfactory than those seen in 
Germany. It is suggested, therefore, that it would 
be to the benefit of teolmicsd education in England 
if encouragoment could be given to the jiroduction 
of high-class lantern slides in this ooxmtry, through 
the Boaitl of Education, organizations of technical 
teocliers and similar bodies. In this mfiumer they 
would assist technical education both from the point 
of view of the lecturer and of the student,*' 

Lectures and Demonstrations at the Zeiss Works 
Nines hundred scientific workers, including no 
fewer than 160 non- Germans, attended the second 
Zeiss-Kurs in Jena last month. As apparently only 
three Englishmen wore present, it would appear to 
bo worth recording that many Germain firms sent 
several representatives to this three -day course of 
twelve lectures, at which more than two hundred 
instruments were set out, to be demonstrated by 
between fifty and sixty experts. On one evening 
during the course, a performance was given in the 
Zeiss Planetarium. The first day was devoted to 
microscopy and metallography, the lecturers being 
Prof. Hanemann (speed of alloy transformations) ; 
Prof. Pomp (causes of failure in the wodung of iron 
and steel) ; Dr. Scheil (theory of hardening steel) 
8ud Dr, Hansen (light metals and their uses). 
s^ond day's lectures dealt with spectro-analyski wed 
photometry, the lecturers being Prof. G«ia6h (pra« 
gress in speotro^analytioal m^ode) ; Dr. Oinsb^ 
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(new photometrical methods in light metal analysis) ; 
Dr. Bamb (various speotro -analysis investigations 
for industrial laboratories) and Dr. Kaiser (contribu- 
tions to the Bpeotro-analyBis of light metal alloys). 
The third day’s work was on Une measuriixg, the 
lecturers being Prof. Kienzle (means of obtaining 
reliable dimensional data regarding machine com- 
ponents) ; Dipl.-Ing. Qaaasen (supervision of gear 
wheel manufacture) ; Dr. Bemdt (testing of gear 
teeth) and Herr Nichterlein (modem developments 
in projection as a means of measuring). 

Engineering and Transport 

Ik his presidential address to the Institute of 
Transport on October 1 1 , Sir Alexander Gibb suggested 
that we are on the threshold of another great advance 
in methods of transjKirt. He did not speak of the 
experiments that the great physicists of the world 
are carrying out in their laboratories ; he confined 
himself to consideration of the most that engineers 
can offer, to improve transport with the knowledge 
and means they have at present. In constructing 
bridges, the record for length (4,200 feet) is held 
fclai Golden Gate Britlge at San Francisco. He 
said that American engineers are (jonfidently looking 
forward to building, within the next ton years, spans 
up to 10,000 feet long. With present materials and 
the development of wire cable construction, it is 
quite possible to exi)and this length to 1 8,000 fec^t ; 
but before this limit is reached, the ratio of dead 
load to live load would be too great to make spans 
of this length economically justifiable. In air trans- 
port the speeds at which aeroplanes will regularly 
operate will before many years ocpial or exceotl the 
highest speed records at the present time, and the 
distances over which they will operate will be greatly 
extended. Sir Alexander doubts, therefore, whether 
floating seadrome bases or mother seaplane si ups will 
ever be necessary for great ocean crossings. 

At the moment, road design is the most urgent 
of the problems of transport engineering. It is purely 
a matter of policy and economies wliethor Great 
Britain should endoavoim to develop road systems 
like those in Germany, In Great Britain there are 
41,000 miles of road subject to the 30 m.p.h. re- 
striction ; and more than half the Groat North Rood 
is only suitable for two-line traffic, although we have 
the greatest density of motor traffic on the roads 
of any country in the world. Germany recently in 
one year spent 25 million pounds on entirely new 
road construction, and in 1935 the United States 
spent about 130 million x>ounds. In Great Britain 
the building of a new rood is a rare event. A complete 
programme of new trunk motor roods in Great 
Hritain, connecting oil the principal towns, might cost 
up to a thousand million pounds. A further attempt to 
solve the traffic problems of London in the way that 
New York is dealing with its difficulties, on the lines 
of the regtoxial plan of 1929, with its forty years 
programme, involving about 1,700 miles of parkways, 
houlovaixiSt etc., would cost more. It might even 
»ot be pebble. Sir AleJcender pointed out that 


those are not exolusively engineering problems. They 
must be examined from the economic point of view 
before a decision con be reached. 

The Hanseatic Scholarships 
It is announced in The Time^ that a Hamburg 
merchant, who desires to remain anonymous, has 
created out of his privat<^ means a fund to provide 
in the first instance not fewer than four scholarships 
annually, each of the value of 3,000 Rm., for young 
British graduates who desire to study in G^jrmany. 
Those scholarships on^ to be known os the Hanseatic 
Scholarships. They will bo tenable for one year, may 
be held in any subject, and will be open to all students 
of the universities of the British Empire, with a 
preference for students from Great Britain. The 
founder hopes that the Hanseatic Scholarships may 
lielp *'to further closer relations and understanding 
between the German and British peoples and to pro- 
mote a consciousness of European solidarity”. The 
tnist, of which the first patron is the Genniin 
Ambassador at the Court of St, James’s, will l>e 
assistecl in the selection and guidance of the scholars 
by a Germati and a British committee. The British 
committee, as so far constituted, will consist of : 
Lord Lothian (chairman), Dr. W. G. S. Adams, Prof. 

E. D. Adrian, Dr. George Gordon, Sir Henry Tizard, 
and Prof. H. G. Firnller (secretary), professor of 
German language and literature, University of Oxford, 
from whom further particulars may be obtaineti. 

Association of British Chemical Manufacturers 
Twbnty-okb years of activity were revieweii by 
the chairman, Mr. Ebon Wallace, at the annual 
general mwting, hold on October 14, of the Associa- 
tion of British Chemical Manufacturers, which was 
formally incorporated on December 28, 1916. The 
initial jnembership was 110 firms, representing a 
capital of £39,000,000, whereas now, althougli the 
actual membership has not shown any great increase, 
the capital represented is more than £200,000,000. 
The Association’s directory, “British Chemicals and 
their Manufact\u*ors”, was first published in 1919, 
and a new edition has since been issued every second 
year. 1920 saw the formation of the British Chemical 
Plant Manufacturers* Association, whilst in 1927 
the Association’s Works Teehnioal Committee com- 
menced its work on safety in tlie chemical industries. 
Other activities have been concerned with fiscal 
matters, with the setting up of standards, with the 
organization of exhibitions, with the incidence of 
legislation, and, generally, with the promotion of 
co-ojwation within and around the industry. The 
annual report refers to the Association’s activities, 
during the year ended May 31 last, in relation to the 
new Factories Act and other legislation, to the work 
of the Import Duties Advisory Coxnmittee, to com- 
mercial treaties, to safety measures, to the fund which 
the chemical industry has established in support of 
chemical publications and library facilities, to trans- 
port, and to various other relevant matters. Dr. 

F. H. Carr was elected president of the Association, 
and Mr. E. V. Evans and Mr. R. Dunoalfe respectively 
ehairman and vice-chairman of the council. 
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Plant Hormone Investigations 
A artTOY meeting on the subject of “Phyto- 
hormones” wtts held at the International Institute 
of Intellectual Co-operation on October 1 and 2» 
This maoting, which was organized by the Jntor- 
national Institute of Intellectual Co-operation and 
the International Union of Biological Sciences, 
was the first of a series that will be held in the 
course of the coming months and which will ilis- 
ctiss a variety of questions such as “The New 
Vitamins”, “Nomenclature of Genetics”, “The Double 
Electric Layer”, etc., included in the plan of work 
of the International C'ouncil of Scientific Unions, 
which acts as a committee of sciontific advisors to 
the Intellectual Co-operation Organization. The 
meeting was hold under the chairmanship of Prof. 
P. Boysen Jensen and reports wore discussed on 
various aspects of the study of jihyt<diormono8, pre- 
pared by the following : Prof. F. Kdgl, Utn^cht ; 
Prof. Niels Nielsen ; Prof. N. J. Koningsbergor, 
Utrecht ; Prof. G. S. Avery, ComuHJticut ; Prof. R. 
Bouillenno, Li(^go ; Prof. C. Zollikofor, Zurich ; 
Prof. K. Dostal, Brno ; and nomenclature of phyto- 
hormones, by Dr, Janot, Paris. The question of the 
nomenclature of phytohormones gave rise to an 
exhaustive discussion and positive results have been 
reached. The reports and the (iisoussions to which 
they gave rise will bo published undjar the auspices 
of the Intern atiorml Institute of Intellectual Co- 
operation and the International Union of Biological 
Sciences. This publication will be revised by Prof, 
Boysen Jensen iKifore being issued. The secjond 
meeting of this character will be ludd at Copenhagen 
at the end of September 1939. Profs. Boysen Jensen, 
Laibach and Koningsberger have been invited to 
organize this meeting from the technical ]>aiat of 
view, in collaboration with the International Union 
of Biological Sciences. 


Archaeological Investigations in Ireland 

Arch./»<:o LOGIC Ai. excavations continue to be carried 
on with vigour in Ireland through the scheme for 
the mliof of unemployment under the direction of 
the Offtoe of Public Works and the National Museum. 
Among the more important of recent discoveries are 
the antiquities brought to light in tlie excavation 
of the large ring fort at Garranos, near Tomplotown, 
Co, Cork, which throw a valuable light on the in- 
dustries and culture of the little-known period of the 
sixth century of our era. The excavations are being 
conducted by Prof. Sean P. O’Riordain, profi^ssor of 
archaeology in University College, Cork. The site is 
identified with Rath Raithloann, The fort has triple 
ramparts, with an external diameter of about three 
hundred feet. The entrance proved on excavation, 
according to a report in The Times of October 18, 
to be of a complex character, with several gates, 
of which the fourth and last in the approach to the 
interior was formed by rows of posts, small tree 
trunks of six inches in diameter, set in two palisfkde 
trenches terminating the middle bank at each side 
of the opening. 


In the inner bank of the fort under masses of stone, 
wliioh had been used to strengthen it, was a deposit 
showing that here had been the worieshop of the 
metal-workers, who bod been under the patronage 
of the ruler. Clay crucibles were found here in greater 
number than had previously been found in the whole 
of Ireland. Some still contained the bronze they had 
been used to melt, while others, of a type previously 
known from Scotland, but not hitherto found in 
Ireland, had l)een used to molt enamel. A discovery 
of extreme interest consisted of pieces of rmUeflori 
glass, made by fusing difterent coloured pieces of 
glass together, which leave no room for doubt 
that the ndUefiori glass of Irish ornament was a 
native product. Another important discovery was 
a quantity of pottery fragments, of which some are 
Roman, while others are copies. Such pottery has 
liitherto been lacking from Irish fifth and sixth 
century^ sites. 

The Battersea Power Station 

Ting annual report of the Electricity Commissioners 
(London ; H.M. Stationery Office) giving the returns 
of fuel consumption and electric units generated in 
Great Britain shows that tlie total quantity of 
electricity generated during 1930 was 14 per cent more 
than during the preceding year. The annual fuel 
consumption was 1 ‘57 lb. per electric unit distributed. 
The steam station with the highest thermal efficiency, 
27 *03 per cent, is Battersea (London Power Company) 
and the station with the highest load, 208,000 kilo- 
watts, is Barking A (County of I.#ondon). The London 
Power Co. is extending its station at a cost of 
£1,600,000. The work constitutes the beginning of 
the second half of the station and includes the ex- 
tension of the building to double its present size 
and the installation of 100,000 kw. of generating 
plant. This is the first instalment of the plant to 
be provided in the now building. It is expected that 
this, together with the 243,000 kw. plant already 
working, will meet the probable demands for electricity 
up to the winter 1930^). Eventually the generating 
capacity is to be raised to 500,000 kw. The new 
plant comprises a high-pressure set, a low-pressure 
set and a house set. The high-pressure set generates 
16,000 kw., the low-pressure set 78,000 kw. and the 
house set 6,0(K) kw. The new plant also includes 
one boiler of 660,000 lb, evaporative capacity. 
Londoners will watch the development of this huge 
power station with interest. Praotioe has justified 
the policy of fostering the efficient stations in Great 
Britain. The returns show that whilst there ware 
468 generating stations in 1936, there were only 442 
in 1936. 

Loris t a Journal of Ceylon Wild Life 

In many respects the fauna of Ceylon is of unusual 
interest, and like many another island fauna it runs 
the risk of gradual encroachments at the hands of 
‘civilized’ man. In order to further the preservation 
of the native animals and to stimulate a greater 
interest in them and their habits, the Oeylon Game 
and Fauna Protection Society has under1)akG»i the 
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publication of a new natural hiator^* magazine, Loria^ 
to be issued twice a year (Colombo and London t 
Time$ qf Ceylon Co., Ltd. 6d.). That there is 
need for such propaganda is ahown by the history 
of faunal protection in Ceylon, which A. B. Lushington 
oontributcB to the first number. The slaughter of 
san^bhur and deer for the sake of the export of their 
hides and horns hatj reached gigantic proportions 
and entailed great cruelty, before the Oovemmont 
in 1891 passed ordinances to check the trade and to 
“prevent the wanton destruction of elephants, 
buffaloes and other game”. Even so the trade con- 
tinued, and several subsequent enaiitments have l>oen 
required to bring about the protection which was 
desired. The first number of Loris is by no moons 
confined to direct propaganda, for the editors are 
aware that the stimulation of interest in animal life 
is a bettor means to their oncfthan mere denimciation. 
Accordingly they include sporting articles of a 
naturalist fiavour, accounts of trijis in the jungle, 
and on instnictive ai’ticle on natural history photo- 
graphy and the apparatus it demands, illustrated 
by excellent photographs of birds and nests. 

Fisheries of Wales 

A TEMPOKABY exhibition illustrating the activities 
of the Welsh fishing industry has been on view during 
the past five months at the National Museum of 
Wales. A small hand-book supplements the informa- 
tion given on the labels of the exhibits (“The Fisheries 
of Wales’*. By Colin Mathoson. National Musetam 
of Wales and the Press BoanJ of the University of 
Wales. 2d*). The fishes landed in the largest quanti- 
ties in Woles are demonstrated by models and spirit 
specimens, and the handbook sets forth the habitats 
and means of capture of the different species, with 
some comments on their biology. The hake, on 
which the deep-sea fisheries of South Wales are based, 
is given due prominence. A separate section is given 
to the deep-water trawler and its methtnls of work, 
with exhibits of echo -sounding devices and wireless 
direction-finders. The beam trawl and various 
appliances of the inshore fisherman are explained ; 
and there are notes upon the primitive Welsh coracle 
and the salmon nets and spears used in fresh water. 
The general ignorance about the modem fishing 
industry is so great that a welcome must be extended 
to s\ioh an exhibition as this, for it will show that 
oach species of fish must be sought by methods 
adapted to its habitat and habits ; and that every 
fishing boat more than 20 feet long is not necessarily 
a trawler. Mr, Matheson is to bo congratulated upon 
arrangement of such a demonstration. 

British Association Seismological Committee 

The recent report of the Committee of Seismological 
Investigations records much useful work done by its 
members. During the preoeding year, three slight 
earthqtuUtes occurred in the British Isles : in East 
Kent on December 20, 1080, in North Staffordshire 
on April 7, |$87, and near Invemees on June 20, 1937. 
Brief relia^oes are made to the study of the recent 
in MontseEfrat, to Mn Brennan’s work 


on the greater frequency of earthqtiakea in Jamaica 
during the diy months of the year, to the deep-focus 
earthquakes of 1932, and to the new globe, 18 in. 
in diameter, recently installed at Oxford, which has 
already proved most useful in the determination of 
epicentres. Notes are also contributed by Dr. H. 
Jeffreys on seismic transmission times, and by Dr. 

R. Stoneley on his study of the records of the 
Mongolian earthquake of Augizst 10, 19.31. 

Parliamentary Science Committee 
The Right Hon. J. Ramsay MacDonald has 
recently tujcepted an invitation to join the executive 
of the Parliamentary Science Committee. It has 
always been the aim of the Committee to preserve 
an even balance between men of science and 
Parliamentarians on the executive, and on the 
Parliamentary side to secure representatives from 
all political parties. Mr. MacDonald’s advent brings 
the Parliamentarians up to eleven- -throe peers, emd 
eight members of the House of Cominons. The 
three j)eers are the Earl of Dudley (president), Lord 
Melchctt and Lord Rothschild. The members of the 
lower house are Sir Arnold Wilson (chairman), Mr. 
Alan Chorlton (deputy -chairman), Mr. Ramsay 
MacDonald, Prof. J. Graham Korr, Sir Philip 
Dawson, Sir Murdoch MacDonald, Mr. Andrew 
MacLaren, and Mr. S. F. Markham. 

Komodo "Dragons’ at Edinburgh Zoological Park 
By permission of the Netherlands Government, two 
Komodo monitors {Vatanu^ k(ymodoemis) have been 
added to the collections at the Scottish National 
Zoological Park in Edinburgh. This gigantic lizard, 
which may reach a length of 10 feet, was first shown 
in Great Britain at the London Zoo in 1927, a year 
aft<jr the habits of the creature had been studied 
by an American expedition in its native island of 
Komodo to the south-east of Java. It is swift and 
active out of keeping with its heavy build, and is 
said to be fierce as well as vorociotis, the larger 
individuals feeding when opportunity offers upon 
deer and wild pigs. 

The Joint Committee on Materials and Their Testing 
The Joint Committee, whic consists of repre- 
sentatives of twenty-four co-operating technical 
institutions and societies under the chairmanship of 
Dr. H. J. Gough, has arranged its first technical 
discussion to take place in the College of Technology, 
Manchester, on October 29, commencing at 2.30 p.tn., 
when a series of three important papers on different 
aspects of “Notche<l Bar Impact Testing” will be 
presented. Application forms for papers and reprints, 
and for tickets to attend, should be made to the 
Secretary, the Manchester Association of Engineers, 
8t. John Street Chambers, Deansgate, Manchester, 3. 
Particulars regarding the objects, aims and work of 
the Joint Committee may be obtained firom the 
Secretary, Joint Committee on Materials and 
their Toting, at the Institution of Meebanioal 
Engineers, Storey’s Gate, Westminster, London, 

S. W.I. 
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Aeronautical Research in Australia 

M», H. E. WiMPKKis, who retired la«it March from 
the poeition of director of scientific research to the 
Air Ministry, is at present visiting Australia at tlio 
invitation of the Commonwealth Governmout. The 
<iotermination to establish an aircraft industry in 
Melbourne has focused attention on the need for 
gi'eatly improved facilities for scientific investigation, 
and Mr. Wimfieris will advisee the Goveminont t?arly 
next year on the stops which he considers necessary 
for tlio initiation and steady devolojiment of iwiro- 
nautical research, A careful survey is being made of 
existing laboratories, jiartioularly in th(i universitios, 
to dotonnine to what extent, they may serve specific 
pur|K>8f>8 in association with a central eHtal)lishment. 

Institution of Civil Engineers: Awards for Papers 
following awards havi' recently been made for 
papers read and discussed at oniinary mootings of 
the Institution of Civil Engineei's : Telford Gold 
Medal to D. M. Watson. James Watt Gold Medal to 
Sir Noel Aflhbridgc. Coopers Hill War Memorial Prize 
to J. Guthrie Brown. Telford Premiums to A. H. 
Naylor ; Dr. S. F. Doiey ; F. W. A. Haiidman ; 
C. L. Howard Humphreys ; G. K. Howorth ; B. W. 
Huntsman ; Dr. L. R. Weniholt ; Prof. S. M. Dixon, 
Gerald FitzGibbon and Dr. M> A. Hogan ; Prof. 
A. J. Sutton Fippard, Krir Tranter and Letitia 
Chitty ; and A. J. Dtuui. Indian Premium to Dr, 
H. J. Nichols. Trevithick Premium to D. A. Stewart. 
For papers imblishod in the Jourtial with written 
discussion the following awards hav(5 bt^en made : 
Webb Prize to Dr. P. L. Henderson. Manby Pre- 
mium to Prof. H. W. Swift. Oampton Prize to B. D. 
Richards, Telford Preriiiums to Dr. W.‘H. Glanvillo 
and F. 0. '■I'homas ; J. C. Richards; and Robert 
Ferguson. Trovitl\ick Prenuums to E. N. Wobb and 
Prof. B. L. (h>atileti. For students' papers read in 
London or at mootings of loe.al associations the 
following awards have boon mado : James Forrest 
Medal and a Miller Prize to I). F. Orchard. Miller 
Prizes to S. K. Jordan ; N. (^ C. do Jong ; D. M. 
Hamilton ; R. C. Whitehead ; Henry Grace ; and 
F. C. Squire. The Baker Gold Medal for the triennial 
period 1934 --3 7 has been awarded to B. M. Hellstrom 
and the Howard Quinquennial Prize for the quin- 
quennial f)oriod 1932-37 has been awarded to Prof. 
J. F. Baker. 

Announcements 

Sir RontuKT Robkhtson, treasurer of tJie Royal 
Institution, and lately Oovornmont chemist, has 
been a])pointed director of the Salters' Institute of 
Industrial (.'hoiniatr>' in succession to Prof. Arthiu* 
Smitholls, who lias resigned through ill-health. 

1 HK Baly Medal of the Royal Colh^go of Physicians 
of London was presented on October 18 to Prof. 
E. J-r. Kennaway, professor of exficrimontal pathology 
in the Univeraity of London and dirwtor of the 
Inarch lnstitut .0 of the Royal Cancer Hospital, for 
his biochemical investigations which liave led to the 
tdentifioation of a group substances provoking 
malignant growth of tissues. 


The Planck Medal of the German Physical Society 
has been awarded to Dr. Erwin Schrbdinger, professor 
of theoretical physios at Graz. 

The following awards have been made by the 
Institution of Naval Architects ^ Parsons scholarship 
in marine engineering (1937) to S. F. Rice of Messrs. 
G. and J. Weir, Cathcart, Glasgow ; the scholarship 
is of the value of £150 per armum, and will be held 
at the Royal 'roclmical (kjlegc, Glasgow, for four 
years ; Denny scliolarships in naval architecture and 
marine engineering (1937): the naval a»rchitocture 
scholarship to A. Silbcrblatt, of Kilbura Grommoi’ 
School, and the marine engineering scholarship to 
P. Martin, of Eltham College ; both scholarships are 
of the vahie of £75 per annum and will bo hold at 
the University of Gtogow for four years. 

The Hillel pharmaceutical concern in Haifa, 
Palestine, has recently oimoimoed tho fotmdation of a 
Hillel prize of 2,509 dollars for medical work in 
Palestine, Prof. Gottlieb of Vienna, the founder of 
the concern, has stated that funds hod been provided 
by the company for raising the standards of hygiene 
in Jewish agricultui’al settlements in Palestine. 

Under the auspices of the Food Education Society, 
Dr. M. Bircher-Brermer of Zurich will give three 
addresses on “The Principles of Therapy according 
to the Laws of Life" at the London School of Hygieiu' 
and Tropical Medicine, Keppel Street, W.0.1, on 
October 25, 27 and 29 at 8 p.m. Admission is free. 

The ninth International Omitliologioal Congress 
will be hold at Rouen on May 9-13, 1938, under the 
presidency of Prof, A. Gliigi. Visits will be paid to 
Paris on May 14-15, and on May 16-19 there will 
be a long excursion to the Carmargue. Further 
information can ho obtained from the Secretary, 
M. Jeon Delaoour, Chateau de Clares, Clares, Seine 
Inf^rieure, France. 

We have received a copy of an attractive publica- 
tion entitled “Tho World from a Window Garden" 
compiled by Grace E. Pulling (Society for the Propa- 
gation of tho Gospel in Foreign Parts, 16 Tufbon 
Street, London, S.W.l. Pp. 88. I 9 , 6d.). It takes 

tho form of a diary for gardening or engagemontB, 
and contains notes on some plants suitable for 
cultivation in window-boxes, hanging baskets, etc. 
Apart from general descriptive notes and hints for 
cxilture, not the least interesting avo brief references 
to tho history and geographical distribution of each 
plant. The work is illustrated by forty photographs, 
twenty neat black-and-white drawings by Frank J. 
Stanley, and eight beautifully executed water-colour 
drawings by various artists. 

Erbatitu. In the second part of the table included 
in tho letter “Solubility of Silica Dusts" by Dr. E. J. 
King in Natubk of August 21, p. 320, for “acetic 
fluid” read “ascitic fiuid". 
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Letters to the Editor 

The Editor does not hold himaeif reaponaihU for opiniona expressed by his correspondents. 
He cannot undertake to reit/m, or to correspond with tihe ivrUera of, refected marvusoripts 
intended for this or any other part of Nature. No notice is taken of anonymous communications. 

Notes on point's in somk of this week's letters appear on p. 730, 

COBBESPONOENTS ARE INVITED TO ATTACH SIMILAR SUMMARIES TO THEIR COMMUNICATIONS. 


Recent Improvements in Diffraction Gratings and 
Replicas 

The advent of the aluminized glass mirror has 
done away with many of the difficulties of making 
diffraction gi'atings of large size and unique pro- 
perties. Some years ago» after some preliminary 
experiments in diamond grinding and adjusting, we 
ruled a six -inch three -metre concave grating with 
15,000 lines to the inch which threw about 80 per 
cent of the light into one first-order spectrum. This 
estimate was made with a photo-electric cell and the 
light of a high-intensity mercury arc passed through 
a green filter. 

Feeling that we Imd the problem solved, we sent 
this grating to Prof. Herzberg of tlie University of 
Darmstadt, but we have not been able to duplicate 
its properties, until we abandoned speculum for 
aluminium. The first large grating ruled on this metal 
was a plane one with a ruled aretv measuring about 
4 in. X 5 ‘5 in., 15,000 lines to the inch, throwing per- 
haj^ 75 per cent into the first order for red light, and 
giving a very strong spectrum in the second order 
for the ultra-violet. This grating has been in con- 
tinuous use on the spectrograjjh of the 100-inch 
telescope of the Mt. Wilson Observatory, and was 
responsible for the discovery of ionized titanium 
vapour in interstellar space. More recently, we have 
sent a still better grating to the Observatory ruled 
on an 8-mch disk of aluminized Pyrex gloss which 
Dr, Adams reports as 30 per cent brigliter than the 
first one. In a letter he tolls me that, with the first 
grating which we sent, he believes that they have 
made the finest stellar spectrograms ever produced 
and that in his opinion tlie day of the glass prism for 
star si)©ctrographB is over. 

This high concentration of light in a single order 
cannot, however, bo accomplished with a ruling of 30,000 
lines to the inch , since 
the diffracting elements are 
now too narrow to act as 
oblique min-ors giving pre- 
ferential direction to the 
diffracted energy. It is also 
difficult to produce such 
nilini^ on concave stxrfaoes, 
especially those of sliort 
focus, owing to what I have 
called the target pattern, 
which shows up as con- 
centric circular zones of different colours, especially 
at fairly large angles of incidence. I'hose are due to 
the change of form of the groove, as the diamond 
drops down into the bowl, for as the diamond 
descends, the ruling edge turns through a small angle, 
coming up more on to its point. My assistant, Mr, 
W^ilbur Perry, has developed a very ingenious method 
compena^ing for this difficulty, and we have 


already obtained promising results with it on some 
small gratings of 50 cm. radius. 

Fig. 1 is from an enlargement of the green mercury 
line in the third order of the last 30*000 line grating 
ruled. This was a 6 in., 21 -ft. grating ruled on 
aluminimn, and the photograph was made with the 
slit and plate close together. The print shows clearly the 
several coinj)onent8 of the line ami the freedom from 
ghosts ; there is also a lack of appreciable background, 
indicating that nearly all the roff exion is specular 
and not scatt^ired. The exposure was only ten 
minutes. 

I have been making a lot of replicas from the in. 
X 6 1 in. aluminium plane grating, which I estimate 
contain 80 per cent (concentration) for X 4300 and 
50 per cent for the extreme red. Combined with a 
flint prism of 25® it gives direct vision (normal) for 
the blue-green boundary, and the disporsions are 
added. I have just mounted one on the 6 in. 25® 
objective prism of the Lick Observatory. To obtain 
the same diej)erBion with prisms, several would be 
necessary, and tlie spoctnun would bo very far from 
normal. 

By employing aluminium deposits of several times 
the thickness of those in common use, it is now 
possible to construct very superior echelette gratings 
for the infra-red. Gone are the old difficulties of 
producing optical flats of coj)per, free from embedded 
grains of abrasive which wore away the razor edge 
of the ground diamond. Replicas made from such 
©clioletti^ by flowing thorn with a nitro-oollulose 
solution, stripping the film and mounting in optical 
contact with selected plate gloss, or bettor still piano 
parallel glass, may give by transmission as much as 
90 1 ) 01 * cent of the light in the first -order spectrum, 
as I showed some years ago with z*opliciis taken from 
a 16,000 ruling on commercial half-tone copper plate. 
Such replicas can be made with a ruled area measuring 
4j^m. X 6) in. and with a 5-inch telescope show the 
D lines with a separation fully equal to eight times 
the width of the linos. One of these has been in use 
at the Harvard Observatory every clear night by 
Dr. Whipple during the past year as an objective 
grating for obtaining the distribution of the different 
gases in nebulae. 

The introduction of the modem plastics, such as 
Lucite, makes it seem probable that fair gratings of 
small size, both plane anfl concave, may be mode by 
a moulding process. The casting of a concave grating 
from a ruling made on a convex spherical surface has 
been in the minds of ail interested in the cheap 
duplication of gatings for many years, but the few 
experiments which I made some years ago with 
Bakelito did not look promising as the casts warp^. 
More recently I have obtained better results with 
Lucite, the castings being made with polymerized 
material, softened by a moderate temperature and 
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under high pressure. Whether the technique can 
be developed to 8Uoh a point tJiat a large casting can 
be separated from the metal surface without losing 
its figure remains to be seen. If tliis can be accom- 
plished and the ruled surface is found to keep he 
structure intact during the ordeal of the bombard- 
ment by aluminium vapour, excellent concave 
gratings eliovild be withiti the means of the smallest 
institution. This can doxibtleBS be accomplished, 
M a xiitro-oellulose replica from an echelette grating 
has been eucceeafully coated with aluminium. 

R. W. Wood. 

Lake Louise, 

Alberta, B.C. 

July 15, 


Coronal Emission Lines observed at the Total 
Solar Eclipse of June 19 , 1936 

At the total solar oclipso of Juno 19, 1936. a joint 
party composed of observers of the Tokyo Astrono- 
mical Observatory and the Central Meteorological 
ObtMirvatory of Jaj)an, headtxl by mo, was engaged 
in various sorts of observations of astrophysical as 
well as geophysical interest at Nissin 37 -I®, 

9 - 43 ° 51') in Hokkaido. 

An exposure of 60 seconds made by myself and 
Mr. Koiwai with a slit spectogruph with two 55 ° 
prisms of very heavy flint and a Tessar type camera 
Ions of 55 mrn. aperture having the focal ratio >745 
gave fourU^on bright lines that cannot be attrilnxted 
to chromospheric emission. Their wave-length oal<;u- 
latod by referring to a nurnlxer of well -situated 
Fraunhofer lines of the photospheric sp^^ctrum taken 
a few minutes before second conta<5t are tabulated 
below. The accuracy for the lines near the red end 
and for those near the blue end is not satisfactory, 
for the instrument was focused for the green part 
and the curvature of the focal surface was not 
negligibly small. 


No. 

\VttV«-JPTiKth 

iTJteiwlty 

No. 

WHVo-leiidth 

luton»lty 

1 

4a 12 

1* 

8 

5738-0 

1 

2 

4726-3 

1 

9 

5930-3 

2 

3 

4816-9 

1 

10 

62<US-9 

1 

4 


2* 

11 

6373-9 

6* 

6 

.6.a02-H 

>4* 

1 12 

6634 

2 

6 

6624-4 

! 1 

n 

6703 

o* 

7 

1 671.8 

1 1 

1 14 

6777 

T* 


The lines rnarked with an asterisk are of recognized 
coronal origin. Beside the above lines there appeared 
chromospheric linos such as J/a, //p, By, 4472 He, 
etc. But out of another 20 chromospheric lines 
within our region of intensity exceeding 20 (Mitcheirs 
values*), we could detect with confidence only five 
on our plate, and none out of 140 chromospheric lines 
of intGusity between 8 and 20. This fact must be 
borne in mind in considering the significance of the 
lines in the above table. There are tio chromospheric 
lines near them the intensity of whioli exceeds 7 on 
MitchelVs scale. 

Home of the outstanding features of the spectro- 
gram are mentioned below : 

(1) Predominance of the green lino X5303. 

(2) So far 08 the region near the eastern limb is 
ooncemed, the coronal emission in lower latitudes, 
o^ecially over the spot zones, appeared to be more 
intense and to have extended to a higher level than 
in the polar region. 

(3) The fact otorved by me that the line X6374^ 
though inferior in intensity, extended farther outward 
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than X6303 seems to give support to the view of 
Prof. Mitxshell* that they can be classed in separate 
groups. 

( 4 ) The fact that the line 4725*3, which has been 
rejected by Prof. Stratton* and others from the list 
of coronal linos, a]>j)oared on our plate, points to the 
necessity of reconsidering the possibility of its being 
a genuine member of the coronal emission spectrum. 
In this (iomxexion, it may cited here that Prof, 
Tanaka of the Tokyo Imperial University has also 
pointed out its reality on his 8 i>ectrogram taken at 
the same eclipse by means of a throc-pristn apx)aratus, 
giving the wave-length 4725*4 by comixarison with 
tlu) iron arc lines*. Special att<mtion must be paid 
to the fair coincidence of the wave-length of this line 
with that of the nebular line X4726*7*. The lines 
4815*9 and 5738*0 also respectivoly come close to 
the nebular lines X4S14*78 and X6737 observed in the 
spectrum of tq Carinas by Moore and Sanford and also 
by Lunt*. 

On eacli of tliieo plati^s taken by means of emother 
sptjctrograph with four prisms (60°, 60°, 45° and 
Rutherfuni’s coinpoimd system), which was used 
witliout slit, a few monochromatic rings of coronal 
emission could be detected. We c?an easily j,>eroeive 
on one of tiiose tho difierenct; in the general mode of 
intensity distributioxi of the linos XX6303, 6374 and 
6704 ; tlius those lines srx^m to originate from 
different kinds of atoms or at least from atoms in 
different states of excitation. On the same plate 
thoi'e is a short emission arc detected near Ha. It is 
rather M'eak but distinct. Its reality cannot be 
doubted as judged by its general appearance and by 
the fact that the curvature is quite consistent with 
that of Ha. Moreover, it shows a rather sharp 
boimdary on the concave side, namely, towards Ha, 
fading gradually toward the convex side, oven mani- 
festing some sort of structure. Tliis arc is limited to 
the range of position angle a little less tlian 30° in 
middle latitude along the north-eastern quadrant of 
the sim’s ^nb. It may be remarked that this is the 
region which oorresjiondod to the most active zone of 
the solar surface at that time, as shown by inde- 
pendent photograjihs and sptKJtroheliograms. Such a 
peculiar distribution of emission intensity is quite 
contrary to that of the other three emission ^es, 
which were observed to extend over other quadrants 
with remarkable intensity, and lends supjiort to the 
view that this line belongs to a separate group of 
atoms. 

It is a remarkable fact that the wave-length of the 
above line calculated by referring to Ha, X6703*5, 
X6374-2 and assuming the effective lower boundary 
of each coronal emission layer to be located at the 
upper limit of the Ha chromosphere, came out to be 
6683*8, which nearly coincidos with X6583*Q, the 
well-known nebular line’ as given by Wright, More- 
over, there was detected another faint arc, barely 
visible near Ha on its violet side and over nearly 
the same range of position angle as X0683*6. The 
wavG-lcjngth computed in the same manner as 6584 
is 6548*7. This result is also noteworthy since it 
comes very near the nebular line X6648*l, though the 
real existence of this arc cannot be regarded as so 
conclusive as X6584. This, with the former line, was 
observed* in the spectrum of the Wolf-Eayet star 
P.M. f 30® 3639. 

Finally, it is to be remarked that our detection of 
such weak lines by a pt’iamatio camera owes its 
success to their chancing to be placed in a part of 
the spectrum where the phot(!^p*aphic density due to 
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the continuous spectrum was extremely feeble, so as 
to bring out sufficient contrast of the lino against the 
background ; and also to the excellent focusing of 
the apparatus, which had boon attained by using a 
long and slender neon discharge tube of circular 
shape with a considerable diameter set at a distance 
of about 200 metres for focus adjmtnient ami also 
for rehearsing. 

A full account of the work will bo given in a paper 
which is now in projiaration to bo published siiortly, 

RiKITI SlCKlGUTl. 

Tokyo Astronornical Observatory. 

Aug, 23. 

' Agtrophv»> 71, 1 (1930). 

* Astrophvt. J., 76, 1 (1931). 

* Mm, Hot/. Ait, Stw., W, 1U6 (1927). 

‘ Proc. Phift. Math. Soc. Jap,, (iil) 19, 303 (1937), 

* Wright, W. H., Lick. 0t>», Pttbl., 18. Part vi (1918). 

* Baxandall. F. K., Mon. Not. Rop. A»t, Soc,, 79, 019 (1919) ; TAtnt,J., 
Mon. Not. Rop. Ait. Sue,, 70, ti28 (1919). 

» Wright. W, H.. Xidfc. Obt. Pvhl, 18. Part vl (1918). 

» Wright, W. H., Lick. Obt. PW.. 13, Part v {1018) ; Merrill, W., 
Ikk Obi. JiulL, 7, 129 (1913). 

Thk luxusual brightness of the corona at the 1036 
total eclipse — it was easily seen several seconds before 
totality l>egan — ^has given Prof. Sekiguti and liis 
colleagues the chance of obtaining some now lines in 
the emission spectrum of the corona. ConfirTiiing 
Prof. Tanaka, he restores the line at 4725 A., pre- 
viously rejectwl as being insufficiently supjxortod, to 
the list, and points out that this line and several 
other linos are close to, if not identical with, certain 
lines in the spectra of nebulte and no vac. His new 
spectral lines strengthen the link between the coronal 
and nova spectra based previously solely on tlio 
presence of the stronger coronal lines in the spectrum 
of as Ophiuchi a few weeks after its oxitburst in 
1933. 

If Prof. Sekiguti*8 idontffication of the two weak 
arcs in the objective prism spectrograms is accepted, 
then wo have evidence for the first time of a known 
element in the corona, namely, nitrogen, for the lines 
6548, 6584, which Prof, Sekiguti classes together, are 
forbidden lin(3s in tlie spectrum of N ii. New emission 
lines in the spectrum of the corona have been reported 
as secured by Dr. Dunliain at the eclipse of last June. 
Their wave-lengths will be awaited with interest. 
Before long the lost important celestial speotmm of 
unknown origin may have been identified. 

F. J. M. Stratton, 

Solar Physios Observatory, 

Cambridge. 

Phosphorus Exchange in Yeast 

Thk individual phosphorus atoms present in the 
loaves of plants have beeu found^ for tlxe most part to 
exchange with great ease within a short time. We 
extendi our experiments to the behaviour of phos- 
phorus atoms present in yeast. 

Yeast was grown in a culture solution which, after 
the lapse of some days, was replaced by a similar 
solution containing 8*7 nagm. of labelled phosphorus 
per 100 c.o., besides the usual omoxmt of salts and 
in some cases ten per cent sugar, in others none. 
The radioactivity of the labelled sodium jffiosphate 
wag such that 1 mgm. P oon’espondod to 1000 
activity unita. After the yeast had pown for twenty- 
four hours in the solution containing labelled phos- 
phorus, it was removed, washed carefully and 
digested by treatm^t with sulphuric acid nitric 
eoidj The phosphoirtis content of the solution of the 


yoast was determined both by radioactive measure- 
ments and by the usual chemical (colorimetric ) 
analysis. 

The results of both determinations for the lost set 
of a long series of experiments are given in tlie accom- 
panying table. As seen from the later the some 
figure for the uptake of phosphorus was obtained 
by the chemical and by the radioactive analysis. We 
can (ionclude from this coincidence that no exchange 
of phosphorus atoms takes place between the yeast 
and the culture solution. Had such an exchange 
taken place we woxdd have liigher values by the 
radioactive tlian by the chemical analysis. 

TTie lack of exchangeability of the phosphorus 
atoms present in yeast could be interpreted on the 
assumption that yeast contains little or no readily 
exchangeable phosphate ions but only phosphorus 
compounds like hexosephosphates, adenylphosphorio 
acid and so on in which the phosphorus atoms are 
not or are only slowly exchangeable with the inorganic 
phosphate ions. 

An alternative exjilanation would be that yeast 
cells are impermeable to phosphate ions except when 
growing. 



3>ry 
weight 
of yi'ast 
(nigm.) 

Total P 
found by 
ehomlcftl 
analysis 
(wgm.) 

TM p 

Mtftn. P taken up 

Voatit grown 

dry 
weight 
of yeast 

chem. 

analysis 

radio- 

active 

analysis 

Initial wf^ight 
and V oon- 
ttint of 3 ’eftst 
MUinpIoBUBoU 

UlH-a 

lOH-0 

J08-4 

1 -375 

1 *384 

1 *361 

0-0127 

0*0128 

0*0126 



In Ulielled P 
with Hiigar 
at 26® 

249-8 
260 -2 
252-3 

3-4U 

!M07 

3-390 

0*0137 

0*0131 

0 0 1.34 

2*046 

2*034 

2*017 

1*966 

1*987 

2*095 

In labelltxl P 
with sugar 
at 0“ 

101 *4 
103*1 
101*5 

1 -296 

1 '309 
1-320 

0-0128 

00127 

0 0130 


0004 

0012 

0012 

In labelled P 
wiOiout 
sugar at 20“ 

80*2 

88-1 

1*309 

1 -Ub 

0*0153 

00163 


0*044 

0-054 


The radiiun -beryllium mixture was most kindly 
put to our disposal by Prof. Niels Bohr ; we should 
alst) like to express our thanks to Mr. V. Hartelius, 
Mr. IL Lajiz and Miss Hilde Levi for their assistance 

in this work. , 

O. Hkvksy. 

K. Lxnuerstbom-Lang. 

N. Niklskn. 

Institute of 'riieoretioal Physics, 
and Carlsberg Laboratory, 

Copenliagen. 

>NaTURS, 137, 06 (1980) ; 139, U9 (1037). 


Glyccrophosphoric Dehydrogenase 
The question whether the dehydrogenation of 
a-glyoerophosphorio acid by animal tissues depends 
upon the catalytic action of coon7.yme I (diphospho* 
pyridine -nucleotide) has recently been the subject 
of oontroversy*“*. The extraction of a very powerful 
a-glycerophoephorio dehydrogenase preparation from 
horse brain by a niodifioafcion of Green’s method^ 
has offered an opportunity of contributing a few 
observations. 

The enapyme is prepared in the following way ; 
minced horse brain is incubated with two volumes 
of iif/20 hioarbonate at 87 *5* for 20 minutes- The 
extract is centrifiiged off, core beiz^ taken that 
the red supernatant layer is decanted, and the 
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residue washed twice with two volumes of water. 
The combined extract and washings are brought to 
pH 4*6 by addition of dilute acetic acid, contiifuged, 
the precipitate washed twice with distilled water and 
resuspended in two volumes of JVf/15 veronal buffer, 
pH 8*2. 

Pyocyanine was foimd to be more active as ‘carrier’ 
with this enzyme than either methylene blue or 
brilliant cresyl blue (Table 1). 

Taslk 1 . 

2 nil. L*n^ym(^ ml. M/2 flUNa-n-glyceroplindplmU*. \ ahios coiTccted 
for blanks. 

(>■5 ml. M/iiO 0-5 ml. M/dO O-r* ml. A//uO 

metltyl«ne blno brilliant cresyl Idue pyocyanine 
Oxysen uptake 132 134 21 ft 

In 10 min. (a^I) 

Altbough the enzyme preparation contained no 
ooenzymo I, its addition did not influence the oxygen 
uptake at all. This result corroborattiS the observa- 
tions of Green^ and of Hewan and Green*. To explain 
the divergent results of the Stockholm workers who 



(I) , 2 MU. BNZYMB, 0*5 MX*. M/50 FVOOYANmK, 0*2 
MI*. M/10 dl-a01)IUM-a-OnYCKnurHOBPHATE, 

(II) . 2 MU. BNZYMK, 0 -5 MU, Jlf/50 PYOCYANINE, 0*5 
MU. 0-3 PER CENT OOENZYME 1, 0*2 MU Af/10 
dl-flODnJM-a-aUYCTCROPHOSPUATK. 

(III) . Same as I -f 0*2 mu. Mj2 cyanide. 

(IV) . Same as tl 4 0*2 mi.. Af /2 cyanide. 

reported an acceleration of the reaction by coenzyme 
I*, the assumption was made that the preparations 
of a-glycerophosphoric dehydrogenase contained 
another enzyme oxidizing the trios^hospliato further 
to phosphoglyoeric acid and dopendkig on coonzyme I. 
Such an enzyme has been found in yeast*. In that 
case half a molecule of oxygen per molecule of 
a-glycerophosphoric acid should be taken up in 
absence of ooenzyme I and one molecule in its 
presence. It is possible that in such a case, with an 
excess of «.g^werophosphorio acid, no acceleration 


of the initial velocity of the reaction by ooenzymo I 
would be produced. This hypothesis* however, could 
not be verified. Only half a molecule of oxygen is 
taken up per molecule of a-glyoerophosphoric acid 
with and without ooenzymo I (Fig, 1). 

Supplementary to Green’s work, the interesting 
observation may be added tliat with our enzyme 
preparation the final value of the oxygen uptake 
was almost doubled in presence of cyanide. This 
is no doubt due to an inhibition of catalase and 
formation of hydrogen peroxide, which can be demon* 
Htratod by the titanium Hiilj>hato reaction, Tlie 
three <iarri(u*H giv e the name rosnlt. A slow euid steady 
evolution of gas is observed after the reaction is 
completed owing to the slow decomposition of this 
peroxide (Fig. 1 ). 'I’his explains tlie ‘stimulating’ effect 
of cyanide on the rate of reactioTi observed by Green. 

H. WKrU‘MAUHKRBK. 

Cancer Roeearch Laboratory, 

North of England Council the 
British Empire Cancor Campaign, 

Royal Victoria Infirmary, 

N ewcastle -upon -Tyne . 

Sept. 21. 

‘ IJ. E., Bwclt4im. 30. 029 {1930). 

' V. Euler, H., Adler, E., (Ittatht r, (J.. ami UellHlrOui. U.. Hoppe- 
iiet/L Z., 2M, 217 (1937). 

• Dewan, J. (3., and Ornpu, D. E., JtiocMm. J„ 31, 1074 (1937). 

* V. Euler, U., Adlor, K., and OUnther, O., Hoppe-lSeyt, Z., 849, I 
(1937). 

‘ V. Euler, H., Adler, E., and liclUrOm, H„ Hopjm-SeyL Z.. 841, 
230 (1936). 


The Effect of Enol-Esters of Testosterone 
Enou-bsters from the series of male sex hormones 
were first prepared by L. Ruzioka and W. H. Fischer*. 
Experiments carried out in our laboratories showed 
that testosterone diaoetate was less active on the 
capon’s comb than the testosterono monoacotate, but 
that in single injection (2 mgm.) it was more active 
than testosterone monoacetate on rats*. Deanesly 
and Pavkes* recently compared the effect of testo- 
sterone monacetato and testosterone diaoetate, and 
the results of their exiieriments indicated that these 
two substances are similar as regards activity. In 
the meantime, our experiments were extended to the 
previously described dipropionate and also to two 
newly prepared enol -esters of testosterone. The 
technique corresponds to that earlier described 
by Miesohor, Wettstein and Tschopp*. 


Taiu.e 1. 


TcMtodtcrom! KHttri* 

Int. Unit 
iiiraHurod on 
the capon*$ 
comb 

Max. effect 

Is Attalueil 
on the 

Te8ttwt>orom-,3, 

35 V 

10th day 

„ •3*Aoetate-l7-pr<)plonAU', 
140-141“ F. .. 

40 y 

12th 

„ -8, 17-dIpropIr>niatc 

45 y 

Uth 

.. -3-aretate*17-«-lmtyratc, 


97-98“ F 

200 y 

15th „ 

„ •17-act*tate 

20 Y 

7Ui „ 

„ •17-propIonAto . , 

20 y 

9tU „ 

„ -butymtft 

60 V 

12th „ 


Capon^a comb. As will be seen from Table I, the 
effwt of testosterone diesters on the capon’s coxiib 
is in general less intense but rather more prolonged 
than that of the mono -esters. 

McUa, Fig, 1 shows that also in the 10-day test 
(10 daily injections ; examination on the 11th day) 
the effect of the enol-esters on the seminal vesioles 
of castrated rats k less than that of* for example* 
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testosterone propionate (Porandren). The longer the curves and the ulwcissa, taking the value of teato- 
chain of the acid groups the less the effeot. This also sterone as the unit (Table 2). Measured on the seminal 
applies to the prostate. 

A different picture is ob- 
tained if merely a single injec- 
tion (2 mgm.) is given and the 
total temporal course of the 
effect is considered. The acti- 
vity of testoetorone diacetate 
on the seminal vesicles (Fig. 2) 
is between that of tho tnono- 
aceiato and that of the pro- 
pionate. The remaining enol- 
esters, however, exorcise a 
much more intensive influence. 

With these the maximum effect 
is considerably higher and is 
reached considerably later. Of 
all known compoxmds of tho 
male sex liorrnone series, testo- 
sterone- 3 -acetate - 17 - butyrate 
exhibits the most prolonged 
effect. Fortydaysafter asingle 
injection, the weights of tlie 
seminal vesicles and jirostate 
amounted to 140 mgm. and 
190 mgm. respectively, and 
attained on the 60th clay 90 
mgm. and IttO mgm. respect- 
ively (controls : 14 mgm. and 
40 mgm. respectively). In com- 
parison the duration of the 
effect of a similar dose of testo- 
sterone is seven days and that 
of a similar dose of testosterone 
propionate about twenty days. 

Tho utilization of testosterone by the organism than wdien measured on the prostate. Based on 
varies apparently according to the degree of esterilica- equhnolecular quantities tho efficiency coefficient of 

the esters would bo still more favourable. 

Tadlw 2. 

EFKlOlEKCy OOlflKFlOrBNT OF THK KSTBRS*. UASRI> ON TBSTOSTBRONK 
AP THK Unit, ITRINO SinOLK lN.1BdTONH OK 2 MOM. 


The hyi>otho8is jmt forward earlier*, that enoh 
Cistc^rs of testosterone belong to the most active 
hormones, has been confirmed on rats (but not on 
cajJouR). In the ten-day test, the enol-eaters appear 
to have a lesser activity, but this is due to a some- 
what delayed onset of ofTect ; their maximum effect 
being attained much later than on the eleventh day . 
Similar investii^tionfl to those dealt with in this 
report should be carried out on other animals, as 
apparently tho efficiency coefficient varies according 
to the different species of animals. 

K. Mikschx;k. 

“Ciba’’ Research Labonitones, W. H. Fxschek. 
Basle. E. Tsohopp. 

Sept. 1. 

* HuitlckA, li., sad Fkdter, W. H., Betv. ehim* Acia, 19. 806 (1936). 
‘ Kuzioka, t.. and Flaoher. W. H,, Mu. cAfas. Aeta^ 19, 1871 (1936). 

* Deanoidy, R,, and Farkes. A. fl., RiocAam. 91, 1161 <1037). 

* llt«^90)ier, K,^ Wattstein, A., and Tsohopp, R., Bioehm. J., 80. 

1970, 1077 (I9»i). * ' 


XfiBtoHtfrono Bsterfl 

Si'Uiiiitt] 

Vf?8lcleR 

rro8t*t« 

TostoHU'rone-a, 1 7-dlacH'tRb* 

28 

2fi ” ” 

, , -S-HW'itate- 1 7-pToi>ioimt(' 

77 

61 

,, -3, 17-dipnMdouaU- 

00 

62 


137 

81 

-17-provlonatf 

:in 

2H 


* IVt^Tinliani by ei»tiniatiuK the ctmipletlon of tbo (uirves. 



KPiTktOT OP TK 8 T 08 TKR 0 NK KNOt,-B 8 TE»S ON TH® 
WKTOHT OP SKMINAU VKSICfLKS (MRTHOO OF TEN 
INJECTIONS). 

a: T.»,17-4iaoetato [ J? : T-S -acetate- 1 7 -propion- 
ate ; c : T-3,17-cUpropionate ; d : T-3-a<ietate-17-n- 
butyrate. T testoaterone. Broken curve : T- 17- 
propionate. 

tion^ An coefficient is calculated by oom- 

periaon of the aturfaoea bounded by the respeetiva 


vesicles, doflnitely greater coefficients are obtained 



Effect <»f tksterstrrone enol kstrks on thk weiuht of seminau vesicles 

(MKTHOn OF HINOLK IN-TECTION). 

a.' T-.3,17.diacotato ; b: T-3-acotato-l7-propionate ; c: T-3, 1 7 -di propionate ; 
(i : T-3-acot4itp-17-n-butyrate ; <' iestostorone. T ww testosterone. Broken curve : 

T- 17-propionate. 
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Changes in Chloroplast Pigments in Leaves during 
Senescence 

Loss of ohlorojihyil in soneacont leavoa is a general 
phenomenon, and various views have been pui for» 
ward to explain how chlorophyll disappears as the 
leaf yellows. The pos«ibilitie« recognized are : 
(1) the decompcisition of chlorophyll into its basic 
coTtiponents an<i the transference of the latter to 
places of storage ; and (2) the transformation of 
chlorophyll into certain substances likely to function 
during senesoenoe. 

Meyer^ suggested that chlorojiliylJ deoonijjoaes and 
is then borne away, while the yellow jjigments 
remain as they were in the leaf. His conclusion 
having been reached without any quantitative estima- 
tions, it can only l>o regarded as tentative. Swart* 
concludes that chlorophyll is decomposed and nitrogen 
translocated. Stoklasa, Senft and Sebor* believe that 
the autumnal changes of colour depend on the 
hydrolytic fission of chlorophyll and the formation 
of phaeophytin and phosphatids. 

In the coixrse of our studies on the seasonal varia- 
tions in the chloroplast pigments of tropical jilants, 
the data obtained j>ointed to the possibility of a 
conversion of chlorophyll to carotenoids during the 
yellowing of the leaves. 

Leaves of Bassia latifolia examined passed through 
the following stages diiring senescence ; after dark 
green, bright green 10 days, green 15 days, yellow 
green-yellow 0 days (at this stage yellow spots 
appeared along the marginal veins), almost yellow 
2 days and then bright yellow. The results of the 
pigment analysis at these successive stages are W3t 
forth in the accompanying table. 


when clilorophyll is absent and oaarotin apparently 
decreases os ohloroi^hyll increases, it appears that the 
increaae in carotenoids during the yellowing of the 
leaves is a oonseq^ienco of the disappearance and 
transfonnation of chlorophyll. 

B. N. SlHOH. 

N. K. Anaotha Rao, 
Plant Physiological Laboratories, 

Institute of Agricultural Research, 

Benares Hindu Univoraity. 

Sept. 18. 

Mflyi r. A„ Flora, 86 

• 8wart, Nm Jena (1014), 

•atokiasa, J.. Sotift, K,, ami Sobor, J., J, Cham. IW (1»U). 

‘ SliiKh, U. N., and Anautha Hao, N. K.., Curr, Sci.^ 8 , 416 (1087). 

* Ewart, A. J., Proc, Hoy. Soc, Vicloria, 80. 187 (1018). 


River Flow around Bends 

In two paragraphs in the News and Views columns 
of Nature of September 18, a lecture on **Riv 0 rs”, 
delivered in connexion with the recent metiting of 
the British Association by Mr. R. Kay Gresswell, 
was summarized. A statement made in this report 
requires comment on the groimd that, while un- 
doubtedly representing a view held by a considerable 
number of competent geographers, geologists, and 
others, it is at variance with the facts as established 
experimentally many years ago by the late Prof, 
Jam«»a Thomson. 

The statement woe as follows : “In turning a 
comer, the sjieed on the outside of the curve is always 
greater than that on the inside. This results in the 
water on the outside being able to take an additional 
load and so erode the bank.“ The erosion of the bank 


Btttgo of iwnesconoc 

Ctdorophyll* 

Carotin* 

Xanthophyll* 

Dark groon 

23 '68 

9-34 

7-21 

BrlRhfc Rfttcn (6 <l«.vs 
aitor thti (lark ftn'on 

17-96 

lU 41 

7-91 

Htftge) 

Green (16 iiay» alter 
the dark green 8t*gfj) 

11-34 

11 06 

»'U 

Y«Vluw green-yeliow 
(30 days Ujt* 

dark griMJU Htago) 

6 '2.6 

1 

16-06 

U-72 

Almost yeJlow (36 days 
after the dark green 
stage) 

1 -10 

17-26 

14-21 

ShtHldlng (42 dayp after 
the dark green stage) 

0-(H> 

3-45 

2-10 


♦ KxpTBHeed os xngm. per 10 Rtn. of dry wolRiit. 


is incontrovertible ; it is universally in evidence, but 
Prof. Thomson’s investigations showcnl that the 
or()sion is not due, as alleged, to greater velocity on 
the outside of the curve. On the contrary, the velocity 
there is less than on the inner side of the bend. 

Prof. Thomson’s explanation of the matter is con- 
tained in papers contributed to the Royal Society 
(Froc,, 26, 356) and the Institution of Mechanical 
Engineers (Proc., p. 456 ; 1879). I have not the 
original papers at hancL but I venture to quote ag 
follows from tlie authoritative article on “Hydro- 
mechanics” by the late Prof. W. Cawthome Unwin, 
in the “Encyclopedia Britannioa” (ninth edition, 
1881, vol. xii) : 

“Wlien water moves round a circular curve under 


'Ihe chlorophylls (a ‘i- 5) wore tletennincd by the 
procedure recently (lcvelof>ed by us* : the meanure- 
ment of light absorption of an alcoholic extract 
(80 i)er cent methyl alcohol) of plant pigments within 
a narrowly defined region of the spectrum, for which 
the chlorophylls (a -|- 5) possess a marked ab8or|)tian, 
while the abBoq)tion of the other pigments is infini- 
tesimal. (Jarotin and xanfchophyll were determined 
by a new spoctrophotornetrio method, a 
dasoription of which will apj>ear shortly. aAnn 

The data indioate that during t}j<3 “ 

different stages of the yellowing of the 
leaf, os chlorophyll decreases, there is a corresponding 
rise in the carotenoids, the increase in carotin being 
more than that in xanthophyll. l^Xirther, at the shed- 


the action of gravity only, it takes a motion like that 
in a free vortex. Its velocity is greater parallel to 
the axis of the stream at the inner than at the outer 
side of the bend. Honoe the scouring at the outer 
side and the deposit at the inner side of the bend are 
not due to mere difference of velocity of flow in the 
general direction of the stream ; but, in virtue of 
centrifugal force, the water passing round the bend 
presses outwards, and the free surfaoe in a radial 




't - 

A— lA- 




ding st«ige of the leaf, the carotenoids disappear almost . 

completely, * 


On a consideration of the rosulte presented here, 
in conjunction with the experimental results of 
Bwart* that carotin is present in greater amounts 


cross section has a slope from the inner side upwacds 
to the outer ride (Fig. 1), For pari of the 

water nowing in curved paths, thki 
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pre^Hure produces no tendency to transverse motion. 
But the water immediately in contact with the rough 
bottom and aides of the channel is retarded, and its 
centrifugal force is insufhoient to balance the pressure 
due to the greater depth at the outside of the bend. 
It, therefore, flows inwards towards the inner side of 
the bend, carrying with it detritus which is deposited 
at the inner bank.*’ 

This ex|)lanation of Prof. Thonwon’s, whicli he 
completely verified by cxporiment, has long been 
known to, and accepted by, river engineers, and it 
is unfortunate that, throxigh imawareness of it, an 
incorrect, though admittedly plausible, view of the 
action of rivers at bends should still Iw entertained 
and disseminated. 

Bkysson Cun'ningham. 

141 Copers Cojxj Hoad, 

Beokenliani, Kent. 

Oct. 2. 


Gravitational Statics in Three Dimensions 

Thk commonly accepted case foi tliree-dimonsional 
gravitational statics is far from cfimiilete. On the Fara- 
day tube hypothesis, a diagram shows that gravitational 
tubes of force attract laterally and exhibit a thrust 
longitudinally. Each pressiue is tt G dyne. -cm.-*, 

where g is the field intensity and O Newton’s constant. 
The field has energy - < 7^/8 Tt O erg. -cm.-*, the nega- 
tive sign holding because if work is done against, 
that is, added to the field, for example, by expanding 
a sphere, the numerical value of the field’s taiergy- 
volume integral is diminished^ j)Ositive and negative 
energy being axmlliilated in the process, which natur- 
ally is reversible. 

By the mass -energy relation, which, of course, need 
not bo taken as proceeding from four-dimensional 
theory, we are forced to ascribe to the field a mass- 
density, — gr^/SirGc* gm.-cm.-*, and we have 

(7* 

div g - -- 4 7 T p -4 Yc* » * • . ( 1 ) 

where p is the positive mass-density at the point. 
Corresponding to electricity, the conceptions of nega- 
tive maas and energy are gravitational only ; 
inertially, they are absurd. 

Applying (1) to a sphere of moss Af, xuiiform 
density p, and radius i?, the internal field is given by 

g kc tanh 

where 0 < r < E and ib « (8 tt G p/3)‘/*. Now, keep- 
ing r < jB let both tend to infinity, g tentis to the 
constant value g, equal to kc^ so that — g*/8 tc 67 c* 

— p/3. If these argirments are sound, they dispose 
of Einstein’s ob^fsotion* to an infinite Newton -Faraday 
universe. Agam, if g ^ when r JK, we get 

4 7c i?* 4 7t O VI . . . (3) 

where y Q MIc^E* That is, the number of tmit 
tubes threading the surface varies even with M 
constant. 

The external field is given by 



where JR < r < on, and A is defined by R* ^ 0 A^ 


being related to A/ by (3). If y ^ 1 and 
then in (4) wo may replace A hy Af and reject the 
second terin in the denominator on the right liand 
side. Differentiating, we get 



which is simply the relativisti<i claim that a particle 
apparently loses mass when lowered slowly into a 
gravitational field. 

Finally, since the field is not a true in versts square, 
it is not in equilibrium, the n^sultant force being 
clearly din^cted towards expansion. To approximate 
the conditions in our own universe, treated os a 
huge 8j)here tlie constituent particles of which are 
free to mov(s if we exclude all sources of energy- 
supply for this force but the field itself, spontaneous 
expansion will begin only if the total field energy can 
(>ecomo mf)re negative in the proxiess so as to allow 
the further creation of i)OHitivc energy. Actually, 
our universe caimot bo infinite for its observed ex- 
pansion would then bo inoaninglcHH. ’I’his is im- 
I)ossible if y^ 1, but when y compares with unity, 
it has a range ^ of valuiss satisfying this condition. 
Thus the recession of the sjiiral nebxilae is <hie, not 
to real repulsion, but to tl\o field’s intrinsic instability, 
and, ceteris parilms^ such an exj)ansion, once started, 
would become oscillatory. These high values of y 
for a sphere make the total field energy comparable 
with the total positive energy, and exact evaluation 
(which for one of the tw’o necessary integrals does 
not appear to be simple) would probably reveal that 
th(^ algebraic sinn of the quantities of all fonns of 
energy is zero under these conditions. Applied to 
our universe, such a result is manifestly philosox>hically 
necessary aiul conclusive. 

Stani^ey G. Emsme. 

c/o New Zealand House, 

4 1 5, The Strand, 

London, W.C.2. 

8ept. 20. 

* iCiuKteiu, A., “Rc^Iatfvity, The Spt^cial and the Oouemi Tlicnry**, 

PP, 105 umi. 

Snow Crystal or Snowflake 

In the introduction to liis useful summary in 
Natork of August 28, p. 345, of Prof. U. Nakaya’s 
physical investigation on falling snow, Mr. G. Seligman 
writ^is : *‘he [Prof. NakayaJ proposes to continue to 
call a particle of falling snow a ‘snow crystal’ in 
preference to iny ‘snowflake’. As all snow, whether 
falling or having lain on the groimd for months, is 
crystalline, the word ‘snow crystal’ is likely to lead 
to ambiguity. 1 admit that ‘snowflake’ {‘simple’ for 
a single crystal ; ‘compound* for an assembletga) ia 
not porflxit, but until a l>etter word is devised it 
must, I foai', remain.” 

I regret to have to disagree with Mr, Beligman, 
who is doing so much to revive the study of snow 
voimI glaciology in Great Britain, but I coimot accept 
his use of the word snowflake to describe the single 
ice crystals of which snow is composed. In the choice 
of scientific words great care must bo taken not to 
extend the moaning of words in common use beyond 
their ordinary significance. Now the compound word 
‘snowflake’ hoe a very definite meaning in the English 
language and is applied only to that variety of 
atmosplieric precipitation which occurs in the form 
of loosely cohering masses of ice crystals. To quote 
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the “Concitie Oxford Dictionary'’ : “Flake — light 
fleecy tuft or piece* «iap. of enow." It is the ‘fleecy* 
quality which is essential to a snowflake, and this 
fleecy quality is given by the cohering together of 
a number of ice crystals. It is* therefore, an inad- 
missible extension of the word snowflake to apply it 
to the individual ice crystals composing the flake, 
which have nothing fleecy about them and would 
not be described as snowflakes if exhibited indi- 
vidually to anyone familiar with the English language 
but unacquainted with the nature of snow, 

I may mention that Prof. Nakaya's use of the 
terms snowflake anti snow crystal is in full agreement 
with the practice of the Meteorological Oflice as set 
out in the “Motaorologicial CUossary" pnlflished by 
the OfBco. 

U. 0. Simpson. 

Meteorological Oflioo, 

Kingsway, 

London, W.C.2. 

Sept. 7. 


1 AOUKE with Kir George HimjjHon that the word 
‘snowflake’ is not a perfect description of a single ioo 
crystal falling as snow (indeed 1 saiti so in the passage 
which he cpiotes), but can a b€>ttor bo found ? 


October 23, 1937 

‘Snow crystal’ is not good, for after having fallen 
the snow particles remain enow crystals or crystallites 
right through the flrri stage until they become the 
ioe crystals of pure glacier ice. Therefore in a descrip- 
tion of snow phtsnomena it is continually being found 
that sonic separate do8ignatif>n is required to dif- 
ferentiate between snow crystals in the falling and 
the fallen states, the rmre 8o because their character^ 
istics in the two state's are quite different. 

My ‘flake* is not quite so bad as Kir George suggests, 
for 1 chose it after consulting “Webster’s Dictionary", 
which gives : “A loose, filmy or scale -like moss ; a 
film ; a flock ; lamina ; . . . and on turning to 
‘lamina* T find : “A thin plate or scale." 

I may say that Prof. Nokaya has now aocoiited 
my nonxenclature ; nevertheless, I am still not 
completely satisfiecl with it ami will gladly accept a 
bettor name for the particle of fallen snow, though 
not, 1 fear, the appellation ‘snow crystal’ which, os 
T have trietl to show, applios equally to the falling 
and the fallen condition, and is therefore ambiguous, 

GEBAnn Seogman. 

Warrtm Close, (Chairman of the British 

Coombo Hill Road, Group of the International 
Kingston Hill, C‘ommission of Snow.) 

Surrey. 


Points from Foregoing Letters 


A PHOTOGBAPH showing an enlargement of the 
green mercury lino in the third-onler spectrum 
obtained by means of an aluminized diffraction 
grating with 3d,fl00 liraw to the inch is submitted 
by Prof. R. W. Wood. Gratings with 16,000 lines 
to the inch give? high concentration of light in the 
first -order speotrurn and have been used with very 
good results at Mfc. Wilson Observatory. Replicasi of 
such gratings mode by flowing on thorn a nitro- 
oclluloso soltition have been successfully used by the 
Lick and Harvard Observatories for studying the 
extr^^uio red and infra-r-ed spwjtra of tlie stars, and 
for obtaining the distribution of the different gases in 
nebulaB. Prof. Wood hopes to prepare both plane 
and concave gratings by the use of plastics and a 
moulding process. 

A table showing tlie wave-lengths of a number of 
new lines in the spectrum of the corona observed 
during the solar eclijise of June 19, 1936, is given 
by Prof. R. Sekiguti, who discusses some of the 
foaturoB of the spectrogram. The new observations 
confirm the existence of tlie line 4725 A. This and 
other linos are close to certain lines in the spectra 
of nebula; and novoc. Prof. F. J. M. Stratton remarks 
that if Prof. Sekiguti’s identification is accepted, then 
in the lines 6548 and 6584 we have evidence, for 
the first time, of a known elemtjnt in the corona, 
since these lines are (‘forbidden*) linos in the spectrum 
of nitrogen (N n). 

Expf^riinents by Prof. G. Hevesy, Dr. K. Linder- 
strem-Lang and N. Nielsen indicate that, unlike 
plants, yeast colls immersed in a solution containing 
‘labelled* (radioactive) phosphona* atoms (as phos- 
phates) do not take up or exchange such atoms. This 
may mean either that all the phosphonia in the yeast 
is in bound organic form (as fiaxosephosphates or 
adenylphosphorio acid) or that yeast cells are 
impermeable to phosphate ions except when 
growing. 

Dr, H, WeiLMslherbe finds that the addition of 


ooenzyrne 1 to a-glycerophoaphoric dehydrogenase 
does not affect its ability to take up oxygen and to 
dehydrogenate a-glycerophosphoric acid. A powerful 
dehydrogenating enzyme was obtained from horse 
brain by using pyocyanino as carrier. 

Dr. K. Miesohor, W. H. Fischer and E. Tsohopp 
report on the effect of enol -esters of testosterone on 
the capon’s comb and on the sexual organs of the 
rat. They state that the enol compounds produce on 
the rat, but not on the capon’s comb, the strongest 
and longest diuation of all hitherto known male 
hoi-monos. 

Prof. B. N. Singh and N. K. Anantha Rao find that 
in the tro|ncal plant Basaia latifolia^ as the leaves 
grow old and the amount of green colour (chlorophyll) 
docreasea, there is an increase in the carotin and 
xanthophyll colouring matter, but these also dis- 
appear almost completely at the shedding stage of 
the leaf. 

Dr. B. Cunningham points out that the widely 
held view that, at a river bend, the speed of the water 
on the outside of the bend is greater than on the 
inside, does not agree with the observations of the 
late Prof. J. Thomson. He found a vortex type of 
motion which led to the velocity being greater on 
the inner side of the bend. The erosion of the outer 
side is due, in these circumstances, to a transverse 
current of water which flows along the bottom towards 
the inner side, carrying with it detritus. 

8. D. Emslie develops the Faraday tube hypothesis 
for the treatment of gravitation and, by introducing 
the mass-energy eejuation, arrives at a relation for 
the field intensity which, he claims, disposes of 
Einstein’s objection to an infinite Newton-Faraday 
universe. F^her considerations lead him to the 
view that the recession of the spiral nebuUs is due, 
not to a real repulsion, but to the field’s intringie 
instability, so that an expansion onoe started would 
become ofKullstOTy. 
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Researc 

Pala&oUthic Man in Norfolk 

Some time ago, Mr. J* E. Sainty made known tlie 
discovery of a palaeolithic hand -axe at South Acre, 
Norfolk (Proc, Preh. Soc. E. Anglia^ 7, Part 3). More 
i-ecently he has found others lying upon the stone 
heaps in the pit, and there is little doubt that those 
specimens ar<i referable to some phase of the Clacton 
III indtistry. During September, Mr, Keid Moir and 
Mr. J. H, Calkin visited South Acre and found, at a 
depth of about 15 ft, in the deposit, exposed there 
upwards of forty Clacton flakes and rough-outs. 
This deposit is of a remarkable character, being com- 
posed of great munbors of large flints and other 
stones embedded in a hard sandy matrix very rich 
in manganese. The gravel - if such it can b(^ called — 
exhibits no signs of stratification, but is contorted 
and twisted by glacial action or solilluxion to a rnai kod 
degree. Though this is the case, and while it is 
claimed by some that the process of solifluxion 
inevitably gives rise to extensive flaking upon flints, 
transfonning them into rostro -carinate and other 
eaily forms, it is significant that the CJiMitonian 
specimens from South Aero show no signs of such 
dicing. They are patinated white, and in nearly 
every ease show little oi* no abrasion. The deposit in 
which they ai*e found is clearly to be correlated in 
time with tlie uppermost Cannonshot gravel of 
Norfolk, which in its turn equates with the Upper 
Chalky Boulder Clay of Suffolk. The South Acie 
implements were made, therefore* at the close of the 
well-known Hoxne mterglacial periocl, whiclx inter- 
vened between the deposition of the Kimmeridgic 
and Upper Chalky Boulder Clays. Moreover, at 
Slindou in Suss()x, Mr. Calkin discovered a ijalseolithic 
floor resting upon a raised beach and covered by 
C'ooinbe Rock. The specimens from this floor are 
precisely similar to those from South Acre both in 
their forms, technique and condition ; and the de- 
X) 08 its at both sites rest at 124 130 O.D., while each 
also is rich in manganese, which has attochtHi itself 
freely to the flint implements. Thus, it is now possible 
to link up the Coml^ Rock of Slindon with the South 
Acre deposit, and this with the Upper Chalky Boulder 
Clay. It is evident that the glaciation responsible 
for the laying down of these various deposits was of 
no moan onler. The South Acre gravel is more than 
20 £t, in thickness, whOe oa far south m Slindon a con- 
siderable depcNsit of Coombe Rock was accumulated. 

Hesearch at Cullcrcoats 

Tm report of the Dovo Marine Laboratory, 
OuUercoate, Northumberland, for the year ending 
July 31, 1936, published by the Marine Laboratory 
Committee of Armstrong College (1937) and drawn 
up by the director, Prof. A. D, Hobson, shows a 
very satisfactory progress in all directions. Herring 
investigations by Mr. iiltorrow and Mrs. Cowan, 
chiefly on behalf of the Ministry of Agriculture and 
Fisheries, continue as before, and observations are 
also made on the Tyne salmon, a full aoooxmt of 
which has already been published in annual 
J*eport of the l^e BaJmem Conservancy Board for 
1985. The muBSi^ m the Sstuory were examined 
on hehalf of the North-Eastern Sea Fisheries Com- 


1 Items 

mittoo in view of moreasmg bait supply. Trans- 
plantation of several tons of mussels has given good 
results, ajid it is recommended that further supplies 
be transplanted. Dr. Bull continues his studies on 
conditioned responses in fishes. He has now begun 
to investigate the ability of fishes to perceive altera- 
tions in the rate of current flow. Sj)ocial attention is 
given to those environmental factors which might bo 
exptHJted to affect purposive movements of Ashes or 
condition their migration, most of this work being 
of a pioneer nature. Papers on herring investigations 
and on mussel transplanting are included in tlie 
roiJort, and in addition there are two very interesting 
contributions, “The Dovel(jpment of Capiielloules 
giardi Mesnil” by J. A. Day, which was breeding in 
the aquarium and offered a good opportunity for 
study of the life-history, and “Notes on the British 
Species of the Genus Oalathea Fab.“, by H. O. Bull. 
1'he latter offbetively solves the much -debated 
problem concerning the validity of the species 
Oalathea ne-xa^ whic}> is shown both in structure and 
in tlic naiure of thf> larva to ht' a distinct species. 

Plant Ecology of Limestone Pavements 

In a paper read before Section K (Botany) of the 
British Association mooting at Nottingham, Miss A. 
Beimett disciassed the ecology of the limestone pave- 
ments at Hutton Roof and Farleton, Yorkshire. 
Vegetation of limestone areas depends on throe types 
of groimd configuration, namely, pavements, escarp- 
ments and screes. Exi)o8ure to weather and angle of 
slope control the accumulation of soil and hydrogen 
ion concentration, and these of course affect the 
type of vegetation. One important biotic factor is 
that of grazing, which koe})H the vegetation at the 
Biil>climax stage. A certain mixture of plants occurs 
owing to invasion of vegetation from nearby siliceous 
soils. The detailed distribution of certain species has 
been studied. For example, the bone -berry (Artasa 
apicata), has been recorded as following a fault, but 
being unable to traverse a ten-mile glacial drift. As 
a dynamic ecological hypothesis, formulated from her 
records of the static ecology, the author suggests that 
in this area certain virgin country is being colonized 
and in others denudation has occurred and tlie 
vegetation is retreating. 

Metamorphic Rocks of Unst, Shetland Island 

Pbox. H. H. Read has dealt with the polymeta- 
morphio rooks of the Valla Field Block, one of the 
tectonic units of Unst. {Trans. Boy, Sac. Edinburgh^ 
69, Part 1 (6), 196-221 ; 1937). 77)6 metamorphic 

history of this block has been divided into three 
stages, each characterized by the type of pressure- 
temperature factors then operative. The Firot 
metamorphism was controlled by fairly high tem- 
perature and considerable stress; the Second by 
lower temperature and much greater stress ; and the 
Third by low temperature and very localized strong 
stress. In true pelitic rooks, three distinotive mineral 
assemblages characterize the three metamorphic 
isodas. In calcareous rocks, diopside-bearing rooks 
the First metamorphism are rqpdaoed by tmnoUte- 
beanng rocks in the Second, a^ the tremolite is 
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mechanioally deformed during the Third. The change 
from diopBide to trernolite takes place under about 
the same conditions as the change from biotite to 
chlorite in politic rocks. Jn rocks of otlier types — 
siliceous, homblendic, pegmatites and injection - 
rocks — the mineral asseniblagos of the First meta- 
morphism are stable throiighout the Second and 
Third, though these minerals are defoi’mo<i and often 
completely shredded-out during the later episodes. 
The goneial conclusion is advanced that in retro- 
gressive metanioq)hiKm the stability of an assemblage 
depends on the bulk -(romjxisit ion cd* the rock, and 
that no mineral can c<insidered tidoqiiately apart 
from the rock in whicli it o(*curs. 

Distribution of Electricity in Thunderclouds 

Sir George Simpson and F, J. Sernse (Proc, Hoy. 

A, 161, 3h9) have invostigntod the tUstribution 
of electricity in thunderclouds by a veiy direct 
method. A sounding balloon carries n trailing wire 
about 20 m. long temiinatod by a point at the lower 
end aird a system of points at the upper end. When 
the balloon goes tlirough a region of higli potential 
gradient a point-discljurge (lurrent flows hi the wire, 
in a break in th(* circuit a paper disk soaked in a 
chemical solution is includ<Hl, and the passage of a 
current leaves a cliaraxheristic! discoloration at the 
positive electrode. The disk is rotated by a clock, 
and the direction of the point discharge current can 
bo obtahied from the traces. An i<lea of the magnitude 
of the potential gradiemt could b<' obtained from the 
width of the tracts and whtin the currents wore very 
largo the pap(*r was charred by sparking. The 
height of the balloon wtis recorded (jontiniiously. 
Simultaneous records of oleotrio field near the 
ground were taken. Tlu^ results show that the most 
typical thundendoud has a ^xisitivo charge at the top, 
a negative charge over most of the remainder, and a 
coneon tratod region of positive charge somewhere 
near the base. Tlie aut hors (jonsider that the breaking- 
drop theory of Simpson t^xplains the (sonceiitrationB 
of positive cliarge in the base of the cloud. 7'ho 
explanation of the x>ositive electrifutation at the top 
of the cloud is sought in the jirosenct^ of ice crystals 
or snow in these regions, which become electrified 
by friction or in some other way. The explanation 
given by C. T, B, Wilson, involving the electrical 
polarization of the falling drops, is held to be in- 
validated by the low temperatures of the relevant 
regions in the (jloud, which arc suf)j)oaod to contain 
ice crystals rather than water di’oj)8. The jiaper 
contains considerable discussion of the configurations 
of thtmdoi*clouds. The results are not inconsistent 
with the idea that the circulation of electricity in the 
atiinosphore is maintained by thunderstornm and 
shower clouds. 

Absorption Edges in the Soft X-ray Region 

H. W, B. Skinner and J. E. Jolmston {Proc. Hoy. 
Soc., A, 161,420) have investigated the structure of the 
absorption edges of some metals in the wave-length 
region 100-300 A. 'Theso edges correspond to transi- 
tions from an inner electron sheU to the conduction- 
electron levels of the metal, and their fine structure 
therefore j)rovidt.^ a method of mvestigating the dis- 
tribution of the conduction levels. The spHStro- 
graphic apparatus is a concave grating used at a 
small grazing angle, and Ilford Q plates are used. 
The absorbing metals were used as thin foils ob- 
tained by evaporation on to a celluloid film mrpported 


on naplithalene which was then sublimed away. No 
light source giving a continuous spectrum was avail- 
able, and a oondonsor spark in vacuum, usually With 
copper or silver electrodes, was use<i. A special 
teclmiqtio of i>hotographic photometry was developed 
to deal with the difficult conditions of a fiuctuating 
source of line spootrurn. Absorption curves wore 
obtaineil for the K edge of Li in the metal and in 
LiOH, the L edges of Mg, and the Af edges of Ou, 
Ni. A paper connecting these edges with the electron 
theory of metals is pi'oinised. 

Ionosphere Disturbances 

Dr. j. H. DKLLmoKR has summarized the restdts 
obtained by the world-wide co-operative study of 
the fading out of high-fretiuency radio transmission 
for short periods during daylight, and tlie simul- 
taneous perturbations of torrosti'inl magnetism (J. 
Hesmreh, U.S. Bur. Stand. ^ August 1937). Half the 
118 disturbances investigated were accompanied by 
solar eruptions seen as sudden increases of brightness 
of largo patches of the sun’s surface. A detailed 
discussion of the observations leads Dr, Dellinger to 
the conclusion that the whole of the effects may be 
explained as dim to an increase of ionization of a 
D layer of the atmosphere below the already known 
iR?, and layers at heights 120 km., 220 km. 
and 320 km. respectively, at which radio waves are 
a irule reflected. Tliis ionization, he considers, is 
<lue to an electromagnetic radiation of a penetrating 
typo and of a frequency far greater than that of light, 
emitted in all directions from eruptions on the surface 
of the sun. During the eighteen months of observa- 
tion there is Borne indication of a 55-day period in 
the disturbances. Further observations are likely 
to add materially to bur knowledge of the sun, 

Pierre Gassendi (1592-1655) 

A SHORT memoir, entitled “L’CBuvre Astronomique 
do Gassendi*’ by Prof. P. Huinlrert of the University 
of Montpellier recalls the work of one of the moat 
notable observers in the first years of telescopic 
astronomy (Actual it^s sclent ifiquos ot industrielles, 
378. Pp. 32. Paris; Hermann ot Cie., 1936. 8 francs). 
Pierre Gassendi was a philosopher, theologian, 
mathematician and, pre-eminently, an astronomical 
observer whose precise records of observations might 
well serve os precepts to be followed by astronomers 
of the present day. He was a <iiligent observer 
of sunspots (especially from 1620 until 1626), a joint 
compiler with Peiresc of one of the first maps of the 
moon, an observer of a number of solar and limar 
eclipses between 1621 and 1654, of oocultations, 
planetary phenomena, the comets of 1618 and 1052, 
the great aurora of 1621, and of jjarhelia. But per- 
haps the observation which gave him the greatest 
ploasme was tliat of the transit of Mercury on 
November 7, 1631, which Kepler had predicted in 
1629. This first observation at Paris ever made of a 
transit of Mercury had its counterpart in England 
in 1639, when Horrocks and Crabtree observed the 
rarer phenomenon of a transit of Venus across the 
sun’s disk — the sole prediction of wliich Horrocks 
had derived just before the event when working on his 
corrections of Kepler’s Rudolphine Tables of 1627. 
Eight years earlier, Gassendi had, indeed, watched 
tne sun’s disk on four consecutive dayg for the 
transit of Venus of 1631, as predicted by Kepler, 
but the transit took place on Bepember 6 
macoesaible to observation from Europe. 
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Invertebrates 

P UBLISHED at the ex|)6tx8e of the Carlsborg 
Fund and accordingly sold at a very reasonable 
price, this monograph will appeal to a wide circle 
of workers intorostod in taxonomy and geographical 
distribution. 

Most of the sections on marine Crustacea are by 
K. Stevensen and, of the Deoapoda, twonty-nine 
species are now known fnim tliose islands. The 
majority of them seorn to bo rare, having only been 
taken a few times, or oven a single time, and only 
six species are really aburaiant. Although the Faroes 
are only about 160 miles from the Shetlauds, their 
Decapod fauna is comparatively poor, since tlie last- 
naiinxl islands contain forty -eight or forty -nine 
species. It seems tliat the deeps south-east of the 
Faroes are imiiassible to numerous littoral and sub- 
littoral species. Of the Amphipoda only twelvi? species 
were previously known, while the pnwont work brings 
up their nijmber to no fewer than sixty-ono spooias. 
The greater numlwr of these belong to the epi -fauna 
(living among algai or Hydroids, etc.) and the majority 
are common nortli-west European or arctic-boreal 
species. Previous records of the l.sof)oda and 
Tanaidacea are contained in works of H. J. Hansen 
(1913 and 1916). The present work contains 
only two species not listed by this author. Of the 
Mysidacea, CSimooea and Nebaliacoa, only seven 
species are at present recorded, which is a very small 
ntimber as compared with ninety -eight species for 
siUTOimding waters (Iceland, Shetlauds (or Scf)tlaiid) 
and Norway). 

Of the Cirripedes it is notewoHhy that six 8i)ocies 
w(jre known from the Faroes so long ago as the year 
1800 and, since then, only five have bt'en added to 
tlmt number. The marine Ostracoda havt* hitherto 
remained almost totally unknown and, iu thci ju'esont 
work, fifteen spooios are dealt with, b\it soma of them 
<*ould not bo named with certainty. The majority 
are widely distributed and common. The fresh- 
water Crustacea are discussed by E. M. Poulsen, and 

♦ Tho Z<x»logy of the l^’aroea. Edited by Ad. tS, .r<in 8 on. W. Uund- 
beck, Th. Mortenaon and R. Spftrok. (PubUalwKl at tlio cixpoiwe of 
the (^rlaberg-Fond.) Vol. 2, Pftrt I : Cru»tAcea, Myriopoda, Iiwecte I. 
Pp. 111+846. <Oopenliftgon : Andr. Fred. Hmt and 8011 , 1937.) in*. 


West Middlesex 

T hat port of the county of Middlesex lying to the 
west of the Finchley and Barnet Eidgo has an 
area of about 160 square miles and is drained by 
four main streams, the Colne, th© Ash, the Crane and 
the Brent and their tributaries, all of which flow to 
the Thames above London. In the i)ost-war years 
the population and industries of this district increased 
and developed so rapidly that the twenty or more 
local authorities acting individually were tmable to 
keep pace with the requirements, particularly in 
J^peot of sewerage find sewage disposal. Mr. David 
Mowat Watson given the history of the scheme 
which was adopted to deal with this problem, and 
ft description of the works and their design and 
conatmetion (J, Civ. ISng.f April), for which he 
iust be^ awarded the Telf<^ Gold Medal of the 
Institution of Civil Engineers, 


of the Faroes* 

forty-one species are enumerated : while they show 
features recalling the more arctic regions, those of 
temperate Koues predominate. 

Of other Arthrojjods, P. Hammer and K, L. 
Henri kson discuss the Myriapoda, of which seven 
species are identified : all tliese occur also in Britain 
excepting the Chilopod Pachym&rium JerrugitK^Mm. 
Among the Insecta, K, L. Henriksen describes the 
members of several of the smaller orders. Tlie only 
Thysanuran recorded is Petrobivs halticvs, a species 
often confused with P. nuiritiimis. Of the thirteen 
species of Collemhola the main part consists of 
Palssarctic forms, widely distributed on the Continent 
as well as in Groat Britain. The only Orthoptera are 
Forjicula aurwularia and Blatia orlmialiit. The 
Mallophaga comprise thirty -one species, but this 
total is obviously incomplete since no parasites off 
the puflln are recorded. While dragonflies, mayflies 
and stonoflios are unreprosontod, and there is only a 
single Neuroptoron {Boriomyia betuUna)^ seventeen 
species of Trichoptora are recorded. In the account 
of tlio Lopidoptera by N. L. Wolff thirty-two species 
are tmumeratod. Tlio only butterflies are Pyranieis 
atalanla and the cosmopolitan P. vAirdui. None of 
the motlis is endemic. 

The concluding part of tlm volume is A. We8t*B 
account of the Coleoptora, wherein some 156 species 
are enumerated. The Carahidro, with twenty -six 
species, and the Staphylinidae, with sixty-five 8i>ecie8, 
are the only two large families at all well represented. 
A predominating feature is the close resemblance of 
the Coleopterous fauna of the Faroes with that of 
Scotlantl and Norway. Only five Faroese si>ocies have 
not been found in Scotland and only three have not 
been disooverml in Norway, while sixty-thn?o species 
do not, apparently, occur in the Shotlands. The last- 
named islamls, liowever, have not been so thoroughly 
investigated tis the Faroes. The orders Hemiptora, 
Diptera and Hyrnenoptera are not included in the 
present issue. 

When complete the work will be published in 
tliree volumes, each in two parts. Tiie whole 
is expected to be completed in 1938. 

A. D. Imms. 


Main Drainage 

In 1021 the average density of population per 
ewsro was 4-8 and in 1931 this figure had risen to 7*6, 
th© greatest density in this latter year being 26*5. 
For th© puri)08es of design an ultimate average of 
23 was assumed, and the maximiun rate of flow 
provided for was 240 gallons per head per day. The 
Act of Parliament which authorized the scheme 
empowered th© County Council to construct trunk 
sewers for a wet weather flow of this amount, to make 
th© necessary connexions with local sewers, to 
provide for gauging the sewage flow from each of the 
constituent authorities, to build purification works at 
Mogden with outfalte to the Thames at Isleworth 
Ait, and sludge disposal works at Perry Oaks, 

Owing to th© abnormally rapid development of 
the area, the Ordnance maps were out of date, the 
district hod to be re -surveyed and about seventy 
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miles of existing sowers located. Over the greater 
part of the district the clay is overlaid with about 
twenty feet of water-bearing hnllast aii/1, to avoid 
trouble, the sewers were located in the clay, in which 
txuuielHng is comparatively easy. In tliis connexion, 
tile autlior notes that the contrfwdors showed a 
growing jiroforonco for tunnelling, as it eiimiiiatod 
the heavy load charges and the costs and delays of 
diverting gas, water and other mains whicli open 
trench work involves. 

A circular Sfx^tion was adopted for all sizes of 
sewors, as the liighor velocity at low Hows which 
might bo expected from the egg-shaped section was 
deemevl to bo ovitwoighed by tJie advantages of lower 
cost, increased resistance to external pressiaro and 
loss loss of head, l^he lining of tlie larger sewers was 
best engineering brickwork, while pipes of aluminouR 
cement worti principally used in those less than 4 ft. 
in diameter. Although thowj tub<^s liave a smoother 
surface initially, it was held that, over a long period, 
the average surface of brickwork is better ; the 
rouglmess coefficionts used in the Flyrm-Kniter 
foi'mulft were (P013 for brick, cast-iron and glazed 
stonewani, and 0‘(n5 for cimient ]:>ipes. The ])apor 
gives many valuable Tsdos on the design of sewers, 
anfl describes the methods of effecting tlie junction 
of the loeal sewerage systoniH with the main trunk 
sewers. As the latter am at many points at a depth of 
60 feet below ground, the design of back(iroi>s and 
cascades forms an imf>oi‘tant feature, and several of 


those and the methf)ds of e/fectuig flood relief of the 
rivers ore illustrated. 

For the purpose of ensuring that each district 
its fair share of the use of the sewers and of providing 
as much research information as possible of local 
storms and flows, a complete system of gauging has 
been installed. For various reasons, standing wave 
flvunes were considered most suitable, and from tests 
made it is anticipated that a degree of accuracy of 
two per cent at full flow to six per cent at one thirtieth 
flow can bo obtained. 

At the Mogden works the purification of the 
Hfpiid sewage is effecUsd by the sludge activation 
process, and to ensuj’o freedom from smell and also 
to utilize the available gas for power and heat, the 
sludge is subjected to complete anaerobic digestion. 
Large storm -water tanks havTe been constructed and 
these an? in continuous use for partial treatment. 
In H partially digested state, the sludge is pumi)ed 
seven miles to Perry Oaks, where the secondary 
digestion, drying anti final disposal by tipping are 
carried out. The complete isolation of the drying 
beds from adjacent lands has been ensured by 
sinking a pxiddle wall through pervious clay and 
keying it into the London Clay. This method is 
regarded as unique, and was a necessary and wise 
precaution to prevent soakage finding its way into 
potable water. By moans of this scheme, which was 
completed in May 1936, twenty-seven small sewerage 
works have boon replaced by one largo system. 


Museums and the People 


A t the present time inusemns, taking thorn all 
in all , are undergoing an interesting and 
critical stage of devoiopmont. Some began and 
remain os collections of curios and some have de- 
generated to that condition, but the majority are 
striving in one way or another to test the reactions 
of tlie community, in efforts to discover the lines 
which hold out most hope of stimulating interest. 
The success or failure of those efforts is a matter of 
moment to the i>eople as well as to the museums 
themselves, for upon it depends the place which 
museums are to take in the life of the community 
as centres of education and of intellectual and 
aesthetic ploasure. For many of our local museums, 
perhaps for most, this place is still undecided, and 
accordingly advice upon the most promising linos of 
progress by a museum official of experience and stand- 
ing ought to fall upon open ears. 

At the Newcastle confoj'ence of the Museums 
Association held in July, Dr. W. E. Swinton of the 
British Museum (Natural History), in a paper which 
>jas appeared in the Muaeume Journal (Sej)tember), 
gave sound advice upon the improvement of col- 
leotioTiH. He justly pointed to the hesitancy of many 
municipalities to give proper financial backing to 
the rnvjseums under their care, a hesitancy to be 
observed particularly in the appointment of suit- 
ably jjaid cixrators with knowledge and training 
for posts which have their own peculiar difficulties 
and make their own special demands. Thanks to 
an awakening conscience and to the efforts of the 
Camegie United Kingdom Trust, that position k 
imj»*oving, and “many municipal authorities to^iay 


feel, though vaguely it may bo, that a natural 
history museum is somehow an osm^t to the 
oommxmity'’. 

Granted a suitable curator, what of the collections 
themselves 7 In the first pleuse the local natural 
history museum should concern itself with the objects 
of its own neighbourhood, and secondly, it should 
present these in such a way that the visitor should 
be induced to take a fresh or increased interest in 
the local fauna, flora and geology. That implies 
ruthless elimination of surphis specimens, so that 
room may l>6 gained for a few well -selected groups 
in natural habitats, well lit and clearly, instructively 
and yet simply labelled. 

Dr. Swinton properly suggests that no zoological 
series is complete without the inclusion of fossil 
forms in their systematic p^ition, presumably to 
illustrate the course of evolution, Bvit why not take 
the bull by the horns and arrange selected series 
specially to illustrate evolution and other g^eral 
truths, for that would be education at its beet ; and 
tfie oi^inary visitor who could visualize evolution 
from the systematic exhibits of most museums wo^^d 
be a miracle himself. The time will come when 
systematic collections, except for the merest sk^eton 
of olaesiflcation and other defined puxposes, will be 
relegated to cabinets where identiSoations and 
detmled comparisons can best be made, and pieties 
will largely be given over to exhibits which stimulate 
observation of the habits and adaptations of livnig 
thinj^, and which lead visitors genUy to appreoiatkm 
of the great truths whic^ He bdiiii^ ^tiueture and 
developmmit and evolutionaiy J. R. 
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The Palao Biological Station 

T he Tropical Biological Station, founded by the 
Japan Society for the Promotion of Scientific 
KcBearch, was oj>ened officially in April 1936 with a 
staff consisting of a director and three resc^aichers 
drawn from Japanese universities. Its laboratory is 
situated to the south of Kororu Island in lat. T** 21' N., 
about the middle of the main Palao aeries. The whole 
group lies 500 miles east of the Pliilippines and con- 
sists of three or four small atolls to the noi*th, a 
single elevated limestone island to the south and in 
the centre a great bank about 80 miles long by 
1 5 miles broad with six main islantla and more than two 
Inmdred islets. Most of the land is situated to the 
oast with fringing reefs, while a gnwit barrier to the 
west encloses a long narrow lagoon, which re^aohes 
a depth of more than thirty fathoms. Ande8it<') and 
crystalline limestone form the land, the latter in 
terraces mainly in the southern half. Historically, 
the group is ink^resting for Karl Semper (“Animal 
Life’*, 1881), on the evidence oolloctod there, was 
one of the first of that long series of field workers to 
dissociate himself from Daiwin’s theoiy of univorstil 
oceanic subsidence to explain the formation of atolls 
and barrier roofs. 

The laboratory is a frame building with sheds and 
small boats, and j)rovides ac(iommodation for four 
research workers, who have to devote their attention 
to biological studies of coral reefs ; their expenses 
are paid by tl;ie Society, and each stays at least four 
months. It is situated on a bay, or secondary lagoon 
(Iwayama), almost entirely enclosed by high land, 
which here forms the meeting place of limestone and 
andesite. The bay is studded with many elevated 
limestone islets and has depths up to fifteen fathoms ; 
it lies next to that area where Mikinioto cultures 
his pearls. Well protected from the trade winds and 
with small currents, corals grow in great variety, 
so far 116 species reiiresenting 43 genera having been 
collected. Most are “very delicate and brittle” and 
“show poor growth” so that the hoped-for com- 
parisons with the vigorous growth of open lagoons 
and of sea reefs will be difficult. On the other harui, 
possessing protected environments wliore corals can 
be easily planted, the bay shovdd be excellent for the 
study of the biology and variation of species. 

Among the separate reports which follow, Fujio 
Hire describes twenty -five cirripedos, leaving their 
interesting coral commensals to a future paper. Ho 
also studied crabs fonning galls on corals, these due 
to tlie growth of coral around the yoimg crab which 
has settled upon it. There is little new here beyond 
what Potts told us, except to show that the cavities 
produced vary greatly. A hydrographical study by 
Matsuya discloses in the bay higher temiJeratui© and 
silica and lower ohlorinity, oxygon, pH and phos- 
phates than in the ooeem waters. Nohoru Abo 
undertook the development of Fungia from the 
planula to the commencement of skeletogenous 
fownotion. Fe^tili^ation occurs in the gonmi at full 
moon, and the plantda there formed is liberated at 
new moon from September until April. It attaches 
itself on the third day and the first septa commence 
to fbrm on the seventh ; the growth o\uwe shows a 
madeed and suggestive slowing as soon m the septa 
oommenee to form. The development is said to be 
mueb d^yed by an absence of ligh^i i but a deeper 
Btudy is necessary before many interesting features 
be understood. J, S, G. 


University Events 

Bikmustoham. — On October 14 H.R.H. the Duke 
of Kent, as patron of the Hospitals Contributory 
Scliomos Association, visitod Birmingham to attend 
the annual meeting of the Association. His activities 
included a visit to the new Hospitals Centre and 
Medical School, after which at a special degree 
congregation the Cliancollor of the University 
(Viscotmt Cecil of Chelwo<Kl) oonfern^d on His Royal 
Highness the degree of LL.D. 

With the object of securing closer contact l>etween 
the University tmd the two Binning htun nuuiicipal 
hospitals at Dudley Roa<l and Selly Oak, hve of the 
professors of the Medical Faculty of the University 
have been appointed as jiart-time consultants to the 
hospital staffs. The jirofessors are Sir Bewkwith 
Whitehouse, Mr. W. H. Wyrm, Mr. Philip Clooke, 
Mr. William Gemmill and Mr. Sejnnour Barling. 
1’ho appointments have Ixhui made by the Birming- 
ham Health Comm it too. 

Cambiuogk. -C. Metcalfe, of Clare College, has 
been appointed to the Frank Smart University 
studentship in botany. 

G. S. Gough, of Pembroke College, University 
lecturer in engineering, has b<^n elected into a 
fellowship at Trinity College on appointment as 
lecturer in mechanical sciences. C. H. Bamford has 
boon elected into a fellowship at Trinity College for 
research in natural sciences. He obtained a Ist (Jlass 
in Part I, Natural Sciences Tripos (1933) and in 
Part II (1934), (Chemistry). D. M, A. Leggett has 
been elected into a fellowship at Trinity College for 
research in applied mathematics. He obtained a Ist 
Class in Part I, Mathematical Tripos (1932), and in 
Pai-t II (1934), Wrangler (6) distinguishf^d ; Rayleigh 
Prize, 1936. 

The Council of the Senate has reported that the 
University will eventually benefit under the will of 
the late Mr. William Charles Wilson, of St. Jolm’s 
College, to the extent of about £15,000. No con- 
ditions are attached. The Council Is of the opinion 
that, in view of Mr. Wilson’s interest in the alleviation 
of human suffering, it would be appropriate to use 
his bequest for the furtherance of some allied branch 
of research. It is recommended that the bequest be 
applied to th© provision of on extension of the 
Psychological Laboratory. Should this recommenda- 
tion of the Council be approved, th© Rockefeller 
Fotmdation has promised to give £11,360, spread 
over a period of five years from January 1, 1938, 
towards the cost of developing the Department of 
Experimental Psychology. 

Sheffield. — ^A contribution of £6,000, being the 
second instalment of the contribution of £10,000 
promised by the City Council, has been made to the 
University Extension Fund. 

E. T. Goodwin and T. D. H. Baber have been 
appointed assistant lecturers in mathematics, and 
Dr, Helen Mellonby part-time demonstrator for 
medical and dental students in the Department of 
ISoology. 

The following resignations have been received : 
Mr. J, W. Frame, of his post of leottner in mathe- 
matics ; Mr. J. Jenkins, of his post of lecturer in 
oivO engineering ; Dr. E. S. Duthie, of hia post of 
demonstrator in pathology. 



736 


NATURE 


October 23 , 1937 


Science News a Century Ago 

The Aurora Borealis 

Thi^ Timea of October 26, 1837, quoted from tli© 
Lmmington Ckronich the following description of an 
aurora borealis. “Nearly the whole population of 
Leamington appeared, with ourselves, wonder-struck, 
leist evening, by the appearance which is seldom 
witnessed in this locality — viss,, the aurora borealis. 
This gorgeo^is and most sublime spectacle was visible 
from 6 until half- past 7 o’clock. The clouds m the 
north-east appeared as if sufTusetl with the reflection 
of a vast mass of crimson flame. The stars seen 
tlu’ougli this brilliant medium had an extraordinary 
appearance, for the brilliancy seemed to be heightened 
by the surrounding glory. A gentleman who stood 
near us on tlie bridge, and who has resided in ooimtries 
where the aurora borealis is a frequent visitor, 
directed otu' attention to a singular novelty in the 
effect of this BfA’iking atmospherical spectacle oa it 
appeared about half-past 6 o’clock. At that period 
dense lines and dark clouds in paralkd perspective 
lines spread from the far south-east, narrowing by 
regular gradations, and converging towards that 
fl«x)d of splenciid light which ‘pavillioned with its 
thousand gloriotis dyes’ the whole northern horizon.” 

Arthur Woolfs 1766-1837 

On October 26, 1837, the famous Cornish ctigineer, 
Arthur Woolf, died at The Strand, Ouornsey, to 
which he had retired four years previously. A 
imxshanical engiueor of the first rank, whose engines 
wore noted for their lino finish, ho was one of the lost 
of the contemporaries of Watt, who made the Boulton 
and Watt steam pumping engine the admiration of the 
world. The Hornblowers, Bull, Trevitluck, Harvey 
and others all hod a share in the improvement of 
the C^ornish pumping engine, which by about the 
time of Woolf’s death had a ‘duty* of more than 
100 million ft. lb. j>er cwt. of fuel as oompartKl with 
the 30 millions for engines at the beginning of the 
century. Some of the engines constructed by Woolf 
hirnstdf had cylinders of 90 in. <liameter with a 10 ft. 
stroke, and at one time he had more mining engines 
vinder his charge than any other engineer in Cornwall. 

Bom at Camborne in 1766, Woolf served an 
apprenticeship as a carpenter, and then moved to 
London where ho was fortunate enough to find em- 
ployment in the shop of the famous mechanician 
Joseph Bramah, in Pimlico, having for one of his 
fellow workmen Henry Maudslay. When nearly 
thirty years of age he left Bramah to erect some 
engines for Homblower, in Durham, and on his 
return to London scoured the |>oat of engineer %o 
Meux*s Brewery, having charge of the mewshinery 
and apparatus. Here he installed plant for heating 
wa-ter by waste steam, invented a cast-iron tubular 
boiler and mode his first engine in which the steam 
was expanded successively in a high-pressure and a 
low-xn;oB«nye cylinder ; an important typo of engine 
to which long afterwards the name of a ‘compound’ 
engine was given. At first he plcwed his oylmdors 
side by side at the end of the overhead beam, but 
later on placed the high-pr<»ssuT6 cylinder nearer the 
centre of the beam, an arrangement adopted later 
on by McNai^ht, 

After apending tlw years 1797-1806 at the Brewm^, 
Woolf Joined Humphrey Edwards in partner- 
ship as an engbie m^r in Lambeth. The partner^ 
sdnp lasted only five yesmt, wlion Woolf retnmed to 


Cornwall, where he erected at least six compound 
pumping engines. By 1824 the aingle-eylinder, how- 
ever, had b©^ greatly improved, and it was shown 
that with the steam pressures then in use— 20-30 lb. 
per sq. in, — there was no advantage in compounding, 
and it was tlierefore with the development of the 
single-cylinder engine that Woolf’s lijt work was 
done. Ho was engineer to the important groups of 
mineB known as the Consolidated Mines and United 
Mines, and was also associated with the Hayle 
engine works of Harvey. Working in the dark, as 
they were, os to the theory of heat engines, Woolf 
and his fellows yet made a great contribution to 
steam engineering, 

John Mackintosh ( ? -1837) 

Dll. John MACKiNTosHr an eminent Edinburgh 
physician, tVio <lato of whose birth is not record^, 
was bom at sea on return of his mother from America, 
whithor she had accompanied his father. Captain 
Mackintosh, on service. Ho studied medteino at 
Edinburgh, where he qualified in 1808, and was then 
appointed medical officer in tlio Boyal Artillery, 
After serving in the West Indies. South Africa and 
France with the army of occupation after the battle 
of Waterlf) 0 , he s<ittlo(i in practice in Edinburgh, 
where he became physician to the General Brown 
Square Dispensary and later j)rofo»8or of obstetrics 
and practical medioino in the School of Medicine mid 
Surgery. In 1822 he published a work entitled “A 
Treatise on the Disease Termed Puerperal Fever, 
Illustrated by numerous Cases arwl Dissections”, the 
disease at that time being very prevalent in Edin- 
burgh and Leith. In the following year lie began a 
course of lectures on midwifery and diseases of women 
ami children, and proved a very sucoossful lecturer. 
In 1826, in compliance with a request from the 
Edinburgh students, he delivered a course of lectures 
on the “Principles of Pathology and Practice of 
Ph3n3ic”* His chief work, which had the same title, 
was first published in 1828 and was extremely 
popular among students and general practitioners 
both in England and America, so that it went through 
four editions. He devoted a good deal of his time to 
the investigation of cholera and made some im- 
portant additions to the knowledge of its morbid 
anatomy. His death, which was due to typhoid 
fever, took place on October 28, 1837. 

Subterranean Forest 

Thu QeriM^man^a Magazine of October 1837 oon- 
tains an account of the following interesting dis- 
covery ; “The labotirers who are excavating the 
common sewer in High St,, St. Giles, W^tminster, 
lately disooverod just opposite the church two elm 
trees, in a high state of preservation at a d^th of 
about 16 feet under the sturfaoe of the ground, lying 
completely across the part .imdargoing excavation, 
and being parallel to each other, thou^ at a dktanoe 
of several yards. They were obliged to be sawn 
through, and the pieces which weire removed to the 
R^ac© were each about nine feet long 9a>d five in 
circumference. These trees were supposed tp have 
belonged to a forest which once covered this and the 
surrounding district. On examination the eiihnmad 
timber was found to be as sound as if it had been 
felled cmly a few months, the 
were composed of oommoh mbhler imd 
the adiple of 
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Societies and Academies 

Paris 

Academy of Sciences, August 9 {C.R., 206, 346-380). 

Raymond Ha met : Demonstration of the direct 
vasD-oonstrictive action of a nicotinic faibstance, 
cytiftine. 

Mlle. Diona Van and Rouand Lbrov 

DK Lmnohebe : FoUiouIin and dihydrofollicnlm in 
tlie urine of I'lrcgnfuit maroR. 

August 23 (C./?M 206, 397-428). 

Gkohoes (■’i.Atrnnj : Tlio search for m^roplauos lost 
at sea. Results of a praotioal application of the 
method (use of fluoresoin) proposed by the author. 

DiMmti RrABOiromNSKY ; The vortex shaft 
method of hy]>ersupport. 

B. Cabrera : The momentH of some cations of the 
rare oartlm and Weiss magnetism. 

LircifiiN DANTEn : New experiments on aoqiiire<l 
heredity in the leek. 

Arveh Dvobet/kv : The arguments of the 
singularities of analytical functions. 

litfeoPODD Esoande : Flow througii a valve. 

PtERRK VkrnottE ; The convection currents in 
experiments on thermal conduction. 

Georors Foitretikr : The precipitation of tri- 
calcium phosphate and of hydroxyapatite. 

C. F, Goodeve and F. D. Richardson : The 
existence of chlorous anliydride. A re|)etition of ilie 
experiment doscribed b 5 ^ Kantzer (C,R„ 166, 168) for 
the preparation of CliOg fails to confirm his con- 
elusions : spectroscopic examination Hhowe<i that 
only chlorine dioxide is formed. 

Li&ON Calembbrt ; Contribution to the geological 
study of the culminating massif of Ouarsenis 
(Algeria). 

Hubert Gabhigue : The measurement of the 
radioactivity of the air enclosed in the snow layer, 
near the soil, in the mountains, 

MAumoR LanoeroN t New statistical and myoo- 
logioal observations on human favus hi Morocco, 

Mmr. Vera Dantchakofe : The action of th(» 
female sex hormone on reptiles. 

August 30 206. 429-452). 

Pierre Letay : Measurements of gravity in 
Normandy and Brittany. Tabulated results for 
measurements of g at 21 stations hx Normandy anti 
Biittony. 

Axmuft HaarbuKIOHEB ; Curves which are their 
own isogonal inverse with rospeot to a triangle. 

W. K, Turkin and P. F. Dubuque : Theorems 
on infinite groups. 

PATn, Petry ; Tlio determination of pr^ures and 
velocities in brecdcing waves. Measurements made on 
waves breaking on a jetty. 

MAuatcE n’doAONE : Remarks on the preceding 
note, pointing out that this is the first time suoh 
measuremehta hw been attempted. 

Howta Ckmtribution to the study of 

the of gallium (31) and of 

, 

Gfaman The p,p-dimagnasium oora- 
pmiidt difdienyl. The fovoumWe role of mag- 

ne^ufh' 'Iodide* ^ '■■■■■ ■ 


WintiAM Henri Schoreek : The actiem of tlio 
constituents of anenrin t)n yeasts {Rfxodotorula rw 6 ni 
and if. ,^aua). 

Marcel Avex. : The exporimentol study of the 
tnorphogeuasis of the central nervous system in the 
regeneration of the head of worms. 

Y. Raoul ; The evolution of honlenine in barley 
and the ultimate relations of this alkaioul wdth the 
tyrosine. 

Geneva 

Society of Physics and Natural History, July 1. 

( Jh. Baehni : The inaki inflorescence of /SepphO' 
Megia borne^nms. Following th(» discovery of a male 
specimen of this plant it woidd appx^m* that the 
olassifleation of the latter in the family of the Moraoesa 
or in any other family of the nettles is erroneous. 
The exact systematic posit ioti of this plant is at 
[)r(^sent doubtful. 

Alb. Pkhxer : Some critical observations on the 
torus mandibular is and on its ultimate pfiylogenic 
signification. A detailetl analysis shows that two 
varieties of mandibular )jy|KU‘ost<>ses must be con- 
sidenHl : (a) the toms rnandibxi laris alveolaris and, 
(b) the tonm mandibularis umiatus. The exaniina- 
ti*>n of two series of mandibles, Genevan and Bush- 
man, oil which these iorifonn arrangements are 
oncouaterod, shows that) the toms mandibularis is 
not sperjifioally Asiatic, as has bot>n »up|H>s<Hl hitherto! 

P. Wenger, Ok. (<imrrman and A. Oohbaz r The 
micro -estimation of cobalt’ by means of anth rani lie 
aci<l. The authois hav(i established a gravimetric 
microincjthotl for the d<^tennination of cobalt by 
means of anthranilic acid. 

Ch. Cxmerman and P. Wenger : ( I ) The micro - 
separation of zinc by means of o-oxyquinoline in 
acetic solution . (2) The volumetric inicro-estimation 
of zinc in alkaline solution. The authors have estab* 
lished the conditions for the micro -sofiarat ion of zinc 
with the cations NH 4 , K, Na, Li, Mg, well as a 
micro-estimation of zinc in alkaline nohition. 

E. BurNKH and E. Perrottkt ; Cornplementaiy 
n^ults on the catalytic action of ozone in the oxida- 
tion of aldehydes. Tlio influence of the peroxule 
present. Tliis catalytic action is shown by an increase 
in the absorption v^elocity of the oxygen ; the 
presence of peracids increases this velocity as 
moaaured by the bubbling method. 

D. Monnier, B. Susz and E. Brinbr : The Raman 
spectra of acrylic acid and of methyl methacrylate, 
both monomer and polymerized. The disappearantjc 
of the frequencies of the vinyl group in the polymer 
shows tlvat the latter is a substance no longer con- 
taining the double bonds of the monomer. 

L. Misck and van her Wyk : The structure of 
crystallized azulenc. Interference analysts with X> 
rays of azulenc has flirnishtvd a whole series of 
crystallographic constants, which from this point of 
view suggests that this substance is allied to iiaphtha- 
lane. 

Euo, PiTTABD and Havbi Aziz Bbylan : Pro- 
gnathism, cranial capacity and area of the occipit^al 
perforation in the anthropoids. The authors have 
studied various skulls oi gorillas, orang utans, 
chimpanzees and gibbons. It follows from this work 
that the ocmstruction of the ctanio-facial edifice is 
someudiat m the anthropoids, acoohhng to 

the genus under e^amihatm 
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Forthcoming Events 

[MeeHn^ft pmrke^l ufith an a^tfriitk are oj)en to the ptihlic.] 

Monday# October 25 

UmvEKSiTY OK LKiQOSf at 6.15.— Dr. F. Simon : *‘Th© 
Tflm}>©ratur© Kogion below 1® Absolute”.* 

Bkpson Club, King's College, NEWCASTLK-trpoN'TYNB, 
at 6.30,— Prof. G. I. Finch : '‘Electrfin Diffraction and 
Surface Stnioturo” (Bedson Lecture). 

Wednesday# October 27 

London School of Hygiene and Tbopical Mbiucinb, 
at 6,30. — Prof. Kaymond Pearl : “The Natural History 
of Population” (succeeding leeturcH on October 28, 
November 1, 3 and 4).* 

Society fok the Study or Alchemy and Early 
Cheuxbtry (at King's College, Strand. W.C.2), at 8. — 
Dr. A. F. Titley ; “Paracelsus : A Resume of Some 
Contn>verHieH’ ’ . * 

Thursday# October 28 

Chemical Socxei y. at 5.80. — Prof. C. H, J>esch. F.R.S. : 
(^atolier Memorial Lecture. 

Friday# October 29 

Gkoi‘hymii:al Discussion (at. the Royal AHtronoiuical 
Society), at 4.30. — “Variation of Latitude” (OjH»ner: 
Dr. Spencer donoH, F.R.S ). 

Royal Society of Medicine, at 9.15. — Philip Guedalla : 
“The MethcKi of Biography” (Idoyd Roberts I^eeture). 


Appointments Vacant 

Apflicattonh art! Invited for thr following appointineiU#, on or 
Iwfbro tJui data's mrntlonod : 


Transftotiom of the Boyat BoolotF Hdtnburgh, Voh 59, Part 1, 
No. 7 ; The >Wle Bevofnlwi of Jpr 0, 

Fowter-CoonerTPp. ^-8404 8 plahtH. 54. vol. 59, Part L 8 : 
On a New Longheaded Blpnoan Fish fVotn the tTyptfr Devonian of 
Bcaumenec Bay.F.Q., CanadA. By W. Otaham-Sndth and I>r, T. n. 
WertoU. 241-865 4- gjplatee. U. (Bdlnbtugh ; IU>1)ert Om 
Bon, Ltd. ; London : WllUanw and Notgate, Ltd.) (1110 

l*rooeedhm» of the Boyal Society of Bdtnhnrgh, Seeelon 19S16-1987. 
Vol. 57, Part 3, No. 21 : Ou the Immature Stogea of aome Bcottiah 
and other PeyUldw. By »r. K. B. Ul. Pp. 306-381, 94. Vol. 57, 

Part 8, Nn. 82: Borne Dlstrlbutlone aeftoclated with a Bando^y 
Arranged Bet of Numbers. By T>r, W. O. Kermack and Llout.^CoL 
A. G/McKendrJek. Pp. 382 876. H, Vol. 57, Part 3. No, «»; On 
Rotating Mirrors at High Sjw^ed. ^ Sir Charles V, Boys. Fp* 877- 
378. 64. Vol. 57, Part 8, No. 24 : GMfMtmerfM Dendyi llakln, a Land 
Nemerteau In WalcM. By A. K. Watemton and H. B. Quiok. Pp. 
379-884. 64. (Edluburgli : Eohert Grant and Son, Ltd. ; IiondOn ; 
WUliama and Norgate, Ltd.) (1110 

Society for the Promotion of Nature Heaarvea. Handbook, 1997. 
Pp. 44. (Loijtiotj ; Srajlety for the Promotion of Nature Beserrea.) lUlO 

Other Countries 

Government of India ; Hoteorologloal I>e 7 «rtiucnt. Magnetic, 
Mcl^rologlcai and Selamographie OtRervatlonn made at the Oovenu 
ment ObaervatoDes, Bombay and AUbag, In the Year 1996, under the 
direction of Dr. S. C. Boy. licduoed and tabulated under the direction 
of br, S. C. Eoy and Pr. K. B-. iUmanathan. Pp. xlv + A74 +841*1- 
C2+P15. <P«lhl: Manager of Publtoationa.) 9.14 rupees; 10«. 6d. |41b 
Heport of the Forest IK<ipartment, British Honduras, for the Year 
1986. Pp. 39. (Mhc; l^'orest Department.) [510 

University of lUinotH : Engineering Bimerlmont Station. Circular 
No. 26 : An lnvi*Mtlgatlon of Student Study Lighting. By Prof. 
John 0, Knnhenbiiehl. Pp. 86, 40 cents. (Ttrcular No. 20 : Problems 
In Building murolnatlon. By Fruf. John O. Knnhenhuehl. Pp. 8S. 
85 cents. Circular No. 30 : Papers presented at the Twenty-fourth 
Annual Conference on Highway Rngluccrlng held at the University of 
liJinols, March 8-5, 3937. Vp. 384. 50 cents. BCi^nt No. 13 : Third 
Progi'osft Hoport on the Joint Investigation of Flsaurus In Eallroad 
lulls. Pp. •m. 15 cents. (UiUna, III. : University of nUnols.) (510 
U.B. Departmciit of Agriculture. Circular No. 890 ; Flour<Mlll 
Insects and thHr Ck>ntroI. By 0. A. Dean, E. T. Co^n and 0, B. 
Wagner. Kcvlsed edition. Pp. 40. 8 cents, Mbxxdtaneoiis I^bU* 
t'Ailoii No. 271 : A HovUlon of the IxsafltoiyperH of the ilCocrostelM 
Ufotip {Cimdnla of Authors) In America North of Mexico. By H. B. 
Ilorst. Pp. 24. 5 miU. (Washington, O.C. : Goverumout Printing 
Office.) (510 

Smithsonian MIsccDhucouh OoUecUonii. Vol. 06, No. 5 : The Male 
Genitalia of Ortlmptcrold Insects. By E. E. Snodgrass. (PubUcaMon 
8442.) Pp. 107. (Washington, D.C. : Smithsonian Institution.) (710 
League of Natloits ; Health Organisation. Heport of tlic Inter- 
govmmiental Oonforence of Far-Eastern Countries on Rural Hyrienc, 
hckl at Bandoeng (Java), August 8rd to 13tU, 1987. No. : 

A.10.1937.UI.) Pp. 120. (Geneva : I/oagiie of Nations ; London : 
George Allen and Unwin, Ltd.) 2s. 6d. (710 


ABSltFTAUT LKOTUKKR IN matkru Mkpica axo Puahmacologf in 
the Welsh National School of Mr<Ueh»c, The Parade, Cardiff- -Secretary 
(October 25). 

Hkap ok thk Chkmwtrv Hepartmkkt of the Northampton 
Polytccluilc, Ht. John HtDct, London, K.(\l — Principal (UctoberJ^. 

Hmai) of thk Chkmistrv Dkfarthknt of the Burnley MunSolpal 
College - Director of Kdwatton, Kducafion Gffice*, Burnley (Novem- 
ber 3). 

PRlNiurAi. of U>c St. Helcnh Municipal Technical School — Director 
of Bdumtlon, Education Office, St. HcJciw (November 6>. 

^ assistant in tuk Dhpartitent or Natural History in University 
CoHege, Dundee — The Secretary. 


Official Publications Received 

Great Britain and Ireland 

Mlscollaueous I'ubUcatlons of iltc Intenmtional Tin Eeiearidi and 
l>ovclopincnt Council. No. 6 : The Hole of Technical Information in 
Industrial KesearGh and Development. By Dr. H. H<HDer and Dr. 
Ifi, 8. Hedges, Pp. 9. (London ; International Tin Research and 
Dc'vclopmcnt Council.) Free. (710 

Hannah Dairy Research Institute. Annual Report for the Year 
ending 81st March X937. Pp, 24 L 4 plates, (KDkhfll : Hannah Dairy 
Hesearcli Institute.) (810 

Bacon Dovel^ment Board. Bulletin No. 2: Substitutes for 
Cereals in Pig Beeping. 3.*p. 62. (Loudon : Bacon Development 
Board.) 2s. (giO 

Xir Ministry: Aeronautical llcsoarch Committee: Reports and 
Hemoranda. Mo* 1699 : Report on Puss Moth Acoidonta, ctsnpleto 
396 119 plates. (London: HJtf. Stationery 
Office.) aOs.net. (gib 

Ito^^Golf Union Year BoOk, 1987. Pp. xH + 196+46. 
(Northwood ; Bawltasons Library.) 2s. 64. (910 

Pro^ Eeport for the Five Yean ended 
80.6.87. Pp, 4. (Ixmdon : Management Library.) (910 

^ Aan^ Maaw^of to 1987. 44. 

Dwri^ iMSrM^cart^ ^ 


Brooklyn Botanic Garden Record. VoL 26, No. 4 : ProsmH^tus of 
Courses, l/cotums and oth<n- Xfiducatlonal A <1 vantages offered to 
MomlMuv and to to General l^uhllc, 1987-1936. Pp. Iv-f 866“S76. 
(Broc^'klyn, N.Y. : Brooklyn losGtutc of Arte and ScWcoa.) fSIO 
K(*nya Ctdony and Protectorate: Dctiartoicut of Agrioulturc. 
Annual Keport, 1936. Part 2. Pp. U-F302. (Nairobi ; Government 
Printer ; London : Crown Agents for the Cokuiloa.) 8s, 6rf. (910 
PuldicHtloms of to Dominion Astrophysical Observatory, Vlotoria* 
B.i^ Vol. 6, No. 19 ; The Orbit of the Eclipsing Binary Ar AurigM. 
By W. E. Hariwr. 311-316. (Victoria : Dominion Aatro^iyafttal 
Ooeervatory.) Dtlb 

In Memoriam, Join Bv.Purkynt, 1787-3937. Pp. !v-f3Ul (Pwigae: 
Purkyhova SpoJednost.) [UiO 

ProcpedluKs of the Oonference on Maternity and Clilld WeBkre, 
12th to 13th December I9B6, Madras. Pp. vtl+165^ xlU. (^nre. 
Madras : Health Prtpaganda Board.) 8 aimaa. (iHO 

Dwartment of Agriculture : New South Wales. Science BoBatln 
No. (m : n^t Breeding In New South Wales ; Tcntli Year of ProgrtSa, 
1085-36. 3^.66. (Sy^y: Government l^ter.) flDO 

Commonwealth of Auatralia : Ooun^ Ito SolrtiUAo and Xnitustrial 
Research. BuUoGn No. 106 : The Basalt fiotts of Northern TaimiahM. 
By a 0. Stephens, Pp. 40. BuUettn Ko^ 109 : Tbe VatUkbUtty^ 
Piant Dwntty in lipids of Wheat and its BAort on Yield. By £ 
Tairasld mth. X*p. 26. (Melbourne : Goverikmeht Printer.) (UK) 
011 Production (tom Coal viewed Horn an AusttaUati Standpoint. 
Hoport by 81r l^vid RlvetL 1^.22. Is. OU Itm^Cbal : Seem 
Heport of the Committee appointed to ingtare Into Ute t^beetlon of 
cseabUahing a Plant In Australia for to Produotton of OU fmm CM 
by to HyoroannaUou Pnujoeti. Pp, 6* 6d. (Canberra : CMmonwceM 
Government Printet.) (IJIO 

SnmmavY Proceedings of to Tlrirty^lmirth Me^ Indtaiit 

Oentml C^trm Comnd^, Bombay, held on the ^ and 8x4 TUxtek 
1987. Pp. 04. (Bombay : Indian C^iwl Ootton ^ 

rupee. . . ' . XWO , 


A. Oniwn. VP. 8B. (O MBii. (Aim !AlliM,1iUb.« 1 






A Scientific Approach to the Colonial Problem 


T he Prime Minister hae (ionsented to receive 
a deputation on Monday next in support of a 
petition urging that the Government should take the 
initiative in promoting an inquiry into the funda> 
mental oanses of rivalry and unrest among the 
nations, by inviting all other fuUy self-governing 
States or Dominions to combine in setting up 
expert commissions to ascertain and report upon 
the basic facts in regard to such questions as access 
to raw materials and world markets, colonial 
devdopment and the problem of surplus popula- 
tions, etc. This proposal for fact-^ding com- 
missions is, of course, no novel idea ; but the 
influential support which the petition has received 
indicates how rapidly the idea is gaining ground. 

Already an inquiry into raw materiah) has been 
initiated by the League of Nations with the support 
of Great ]^tain, and the League Committee on 
Raw Materials has now completed its report, lliis 
inquiry k a direct outomne of an offer made by 
the Britidi 'Government in 1936 and formally 
renewed in 1936. Even earlier, howevw, valuaUe 
work of this kind had been carried out in respect 
of jKobtems oonoemed with the Pacific by the 
Institute of Pacific Relations, and the scientific 
study of sknilar pcoblems affecting Etuopean 
rektions was fxmsi^^ by a Conference for the 
SUientlflo Study iff Jkteiiutimui Rsk^ held at 
Cope^igtni k ^une 1931. 

tumvvur, idea of impartial inquiry 
into US ft fceSmjuaay to concerted 

aotiQ{U;';:dMt^i^ eHminftts ' uauffw of ''fiiotion is 

'pubUc opinion, a good 
quietly, 
remlia 
Retoeaoe'^hfts;' 


been made above to the work of the Institute 
of Pacific Belations ; and the situation in the 
Far Fast is the more regrettable because of 
the admirable work of the Kyoto and later 
Conferences. 

In Great Britain the Royal Institute of Inter- 
national Affairs has already issued a number of 
valuable studies and reports such as ‘'Raw 
Materials and Colonies*’ and “The Colonial Prob- 
lem“, which are only the latest and most detailed 
of them. In addition, other organizations are doing 
invaluable educational work, such as the New 
Commonwealth Institute, by means of its Informa- 
tion Bulletins, on questions of peaceful change and 
collective security, which not only prepare a wider 
circle of the public to accept the idea of theimpartied 
investigation of such matters generally, but also 
assist materially in the formation of intelligent 
public opinion upon particular questions. 

The League Committee for the Study of the 
Problem of Raw Materials has held three 
sessions, and the two sub-committees appointed to 
study the supply of raw materials and difficultiee 
of purchase and payment have completed reports 
which are embodied in tiie final report. On 
the qu^on of supply, the report indi^tes 
that while prohibition and restrictiion of raw 
materials might be justified as defhnsive 
measures, there aie serious objectians to their use 
for exercising pressure on otto oountriee, fiur the 
preservaticm of uneconomic industries dr for tbe 
maintenance df arriScial price leveb. It recom- 
mends accordingly that these obetaoies shoidd^l^ 
mnoved as soon as possilfie and that naMto 
shouhl enter ifito agrees not to thto 

the taMm that 




740 


NATURE 


October 30 , 193 ^ 


countries controlling important quantities of raw 
inaterials should not place unreasonable obstacles 
in the way of those wishing to exploit these 
renouroes, and that their legislation should take 
account of the intordependenoe of nations as the 
basis of general welfare. 

In common discussions this question of access 
to raw materials has been closely linked with the 
colonial question, and the League Ck)mmittee*s 
report indicates that some modification of the 
privileged situation which nationals of the mother 
country in fact enjoy in most colonial territories 
is desirable. Actual monopolies are rare, but the 
report clearly indicates the need for further in- 
vestigation and study. Similarly the sub-committee 
dealing with obstacles to payment makes various 
suggestions for rcfliunng existing restrictions on 
imports and exports by bilateral or mnltiJateral 
action . 

The League Committee’s report includes, 
accordingly, a suggestion to re-examine the Inter- 
national Convention of 1927 for the Abolition of 
Import and Export- Ecstrictions and IVohibitions, 
which should implement the resolution recently 
passed by the International (Chamber of Commerce 
asserting that all countries should, so far as possible, 
have access tu essential foodstuffs and raw 
materials. Much room is, however, still left 
for fnrthem ivestigation and discussion before on 
adecjuati^ and generally acceptable solution of the 
whole problem can be achieved. The appearance 
in the meantime of the latest rt^port ol‘ the Instituio 
of International Affairs* on the colonial problem 
is therefore particularly welcome. If its presenta- 
tion is not all that could be desired — much of the 
third part, “Investment, Trade and Settlement”, 
could with advantage have been dealt with earlier 
or incorporated in the appendixes, and the first 
port, “The International Aspect”, should properly 
have followed the second, “The Colonial Aspect” — 
it contains much information to clarify thought 
upon many of the proposals at present being 
debated, such as the extensions of the ‘open-door* 
policy in colonial territories or the transfer of 
colonies into Mandated Territories or territories 
under international administration. The most 
valuable and significant part of the book is, in 
fact, the second part, in which the colonial aspect 
of the problem is considered, and esjiecially the 
chapters in which the theory and practice of 
the present status of colonies are reviewed and the 

• The OolonlAl Problem. A Beport by a Study Oroup of Members 
of the Bcgral Institute of liitenuiUonal Affairs. xtU-ftiS. 
(toudon, Jfew York and Toronto: Oxford University Preia, 1987)* 
21#. net. 


importance of common principles of administra- 
tion is stressed. The vast amount of exact informa- 
tion which it contains is, of course, the chief value 
of the book, but the task of sifting and selection 
cannot, be pursued without judgment on the main 
issues. Particularly in this section of the report, the 
directions in which further inquiry is still called 
for are clearly indicated. 

The dominant impression left on the mind by 
the survey presented in this part of the book is 
the immense field for co-operation and investiga- 
tion which the colonial problem presents. It is 
seen not merely as a matter of immediate contro- 
versy, but rather as a constant problem the cure 
of which lies in the relations between economic 
and political aspects. The searching analysis 
which the study group gives of the way in which 
the democratic countries themselves are living up to 
the standards they profess shows no tendency to 
insist on the raorits of British administration as 
opposed to those of other colonial Powers. In 
such questions as populations, the relative merits 
of plantations and native farmmg, labour policy, 
health services, education and nutrition, the report 
indicates the real problems to be faced and the 
need for research in British territories as eisewliere. 

No scientific worker can read these chapters 
without realizing Jiow large a contribution science 
itself has to make in providing a solution to these 
problems and assisting in the f oundation of a wise 
policy. The possibilities for human happiness thus 
indicated make the jiresont international clamour 
seem as stupid as it is threatening. Common 
principles of administration are essential because 
each of the colonial Powers is subjected to the 
same sort of criticism, whether from witliin or 
from without. Each suffers from the other’s 
mistakes. The universal adoption of certain basic 
principles of justice towards non-colonial Powers 
and towards subject races is dictated by common 
prudence as well as by the more generous ideals of 
progressive oivUization. 

The colonial Powers must, in fact, prove to other 
Powers that their policy is not to exercise monopoly 
rights for themselves but rather to administer 
colonial resources in the general interest ; and 
they must also prove to peoples in the Colonies 
that the protection and the administration th^ 
offer is a fair return for the taxation and the oth^ 
obligations they impose, and is directed to ensure 
local prosperity. The report, indeed, suggests that 
in its int^natiotial aspect the oolonial pmbtem is 
more than a grievance of particular ^dissatisfiad^’ 
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nations against particular ^^satiated’’ nations : it 
is a grievance of the whole oominunity of nations 
against the misuse, wherever it occurs, of colonial 
sovereignty* All departures from the principle of 
the *open door’ are an injustice to the international 
community. 

The adoption of common principles of adminis- 
tration would facilitate transfer, but the division 
of Europe into democratic and authoritarian States 
complicates the issue greatly. Transference of 
mandates or colonial sovereignty to States re- 
pudiating the Ijcague Covenant, and with it the 
international machinery set up to promote inter- 
national co-operation and to ensure common 
standards in the administration of subject peoples, 
would bti an even greater injustice to the inter- 
national community. There is, in fact, little in 
the report to hold out hope of meeting the needs 
of non-colonial Powers in terms of prestige and 
world power. 

Though the difficulties in the way of transfer 
are clearly displayed, a numlw of concrete 
suggestions for meeting the needs of the non- 
oolonial Powers by metluxls that do not involve 
transfer are indicated for securing equality of 
economic opportunity. Moreover, the facts in 
regard to access to raw materials nre set forth in 
a way which scarcely upholds many of tiu* (‘onten- 
tions of the non-colonial Powers. If, for the 
moment, it is assumed that the correct view of the 
problem is how to make available the raw materials 
of industry, the report very effectively disposes of 
some of these illusions. Of the basic raw materials 
as defined by Dr. Goebbels himself, France, the 
United States and Russia produce between them 
66 per cent of the world’s iron ore ; the United 
States and the United Kingdom 54 per cent of 
the world’s coal ; the Unitetl States, llussia and 
Venezuela 81 per cent of the world’s oil ; the 
United States, India and China 75 per cent of the 
world’s cotton ; Chile, the United States and 
Canada 49 per cent of the world’s copper ; and 
Malaya and the Dutch East Indies produce 83 per 
cent of the world’s rubber. 

Accordingly, the basic raw materials, with the 
exception of rubber, are produced mainly within 
the boundaries of sovereign States, Rubber alone 
is mainly a colonial product, but this raw material 
i» open to purchase by all comers on equal terms, 
and tihere is no reason why foreign capital should 
not acquire rubber estates. Equal access is indeed 
given in enormous colonial areas, although oon- 
aidmhUe restriotions do exist upon free trade in 


colonial areas not covered by special treaties. An 
international agreement to guarantee equal com- 
mercial access over a much wider area, in accord- 
ance with a former principle of British colonial 
administration, should therefore do something to 
remove the feeling of non-colonial Powers that 
they may be cut off at any moment from access 
to all colonial supplies. 

The problem of access to raw materials, there- 
fore, is not the core of the colonial problem. The 
present study makes it clear that there is no 
simple solution and that the matter is one calling 
for the closest and most careful study. No hasty 
decisions are likely to be an easy way out of a 
dynamic but constant problem. The position of 
the colonial Powers is difficult. More transfer of 
colonial territories to the threatening States would 
not purchase safety and would be treachery to 
colonial peoples and to the world community. 
The exposition of the facts given by the study 
group of the Royal Institute of International 
Affairs reinforces the need for some effective 
international organization and authority, such as 
the Ixjague of Nations, to which all colonial 
territories t^ould ultimately be surrendered for 
administration under trust for the world com- 
munity. Until that organization and authority 
are effectively established, the colonial Powers 
must perforce live (langerously, and their danger 
is best mitigated if their sovereignty is exercised 
in trust, first on behalf of the peoples inhabit- 
ing these areas and secondly for the wealth 
of imtions. In their own interests alone 
they must extirpate all taint of monopoly and 
exploitation. 

Such a policy is not one of mere negation to the 
demands and aspirations of the dissatisfied or non- 
colonial Powders. It is essentially one of peaceful 
change, which offers the maximum inducement to 
participation in a system of international co- 
ojjeration and collective security. Only as the 
facts are impartially assembled, and lucidly pre- 
sented and clearly understood, can we hope to 
win acceptance of such ideas or policy, and the 
greatest merit of this volume is the weighty 
contribution it offers to the education of public 
opinion, in Great Britain no less than in other 
countries. Nor should it be forgotten there will 
still remain the task of organizing public oinnioii 
effectively everywhere to compel action in accord* 
anoo with the facts, and to resist those nations 
who wantonly disregard them to the detriment of 
the community of nations. 
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World 

Relativity Theory of Protons and Electrons 

By Sir Arthur Eddington. Pp. viii-i- 336. (Cam- 
bridge : At the University Press, 1936.) 2ls. net. 

D uring the past ten years or a little more, 
physicists have found themselves more and 
more peremptorily confronted with a question of 
theoretical (‘onscience — a (question which has 
gradually and almost inadvorkmtly become of 
overwhelming weight. It is that of how to 
reconcile Relativity Theory and Quantum Theory. 
Increasing uneasiness grew from the fact that in 
the course of their development, bolih^ theories 
approached what many regarded as final states of 
perfection, but without reaching true Anschluss 
to one another, or even ro<'onciling their mutual 
discrepancies. Having, both of them, acquired the 
rank of inalienable knowledge, they seemed in- 
capable of undergoing serious modifications, yet in 
urgent need of such, in view of the mutual incon- 
sistency of their re8j)ective fundamentals. The 
book under review, which is an enlarged exposition 
of the author's investigations from 1928 until 1936, 
in a way is a continuation of his well-known book 
on relativity. The least that must be said in 
praise of the present work is that Sir Arthur puts 
forward sufficient evidenc^o of blunder (in the sense 
of misapprehension, of course) in current quantura- 
or wave-me(hanic8 to reassure us that, in this 
theory, there is room and indeed need, for radical 
readjustment. 

The General Theory of Relativity deals with 
macroscopic spaetc, time and matter, which it 
treats as continua, admittedly ignoring the 
partacle-stnictiire. Space and time were formerly 
regarded as the mere frame, scene or stage on 
which or in which physical events take place. The 
content of the frame or the actor on the stage was 
called matter. Relativity Theory ostablislied such 
an intimate connexion or rather amalgamation 
betwtH^n matter and space-time, that the concep- 
tual separation into a pre-existing continuum and 
what is contained in it is no longer applicable. 
Space is extended or \mfolded by tlie very matter 
it contains, and the rolling on of time is essentially 
determined by its presence. Though actio in 
dieUxns is definitely excluded, yet the most primitive 
circumstances of an observation made now and 
here turn out to be the complicated product of all 
that has been going on hitherto in the rest of the 
world. 

Qiwntum Theory, in its turn, has emerged from 
the careful consideration of obsetTvations on the 
detailed behaviour of the matter surrounding us 


Structure 

on our globe and in our epoch — which from the 
cosmical outlook means in the immediate neigh- 
bourhood of a point in space-time. By challenging 
a new meaning for the older ideas of atoms, 
electrons, radiation, etc., this theory has succeeded 
in accotinting for bewildoringly numerous and 
complicated facts from comparatively simple 
(though strange) first principles. It is not very 
astonishing that in following up these tasks, 
quantum -physicists doomed tt- permissible for their 
purpose to accept as a given thing, which on that 
occasion called for no further scrutiny, the most 
primitive condition of the events they investigated, 
namely, that they happen in space and time ; the 
more so since a rough estimate by Einstein’s theory 
shows that not only the mutual gravitation be- 
tween the particles (^om posing an atom or a 
crystal, hut also even the modifying influen(je of a 
particle on space and time in the immediate neigh- 
bourhood of the particle is altogether negligible. 
We were content to pay to Relativity the tribute 
of conformation to its small-scale geometrifsal 
principle, that is, to make everything invariant to 
the Lorentz transformation (unduly stretching the 
principle in some (jases, as Eddington appro- 
priately points out). But what was neglected was 
the following. The plane and apparently simple 
condition of unmodified space and time, under 
which every single particle is observed, is created 
by the previotis and present existence of all the 
other particles in the world. This fact constitutes 
an interrelatedness between all of them which 
makes it imperative to treat previously, in broad 
outline at least, the problem of the universe, in 
order to obtain the right outlook for dealing with 
what is usually, but not very appropriately, called 
one or a few isolakd particles. 

Having reached this conclusion, we can make 
two gratifying and promising remarks. First, that 
quantum theory of its own right is entitled and 
even compelled to raise the imperative demand of 
dealing previously with the universe. Secondly, 
that relativity theory, by its very tendentjy to 
ignore the detailed structure of matter and to 
roam farther and farther to the outskirts of the 
universe, has quite unexpectedly provided the only 
sound means for explaining atomicUy. 

To elucidate the first statement ; quantum 
mechanics has to abandon the idea of individuality 
in different particles of the same kind, two electrons 
for example. When^ let us say, a carbon atom is 
excited, one of its six electrons is removed to a 
greater distance from the nucleus ; but it is not 
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quite correct to think of an individual electron 
occupying the special position, the other five 
forming the inner core. At any rate, if one indulges 
in that way of viewing the subject, one has to put 
up with inadvertent exchanges between the electron 
under consideration and one of the others. Now 
there is nothing, in principle, to preclude the 
exchange of a particular electron we are con- 
templating with any other electron existing in 
the world. Hence if we have excluded some of 
them, or even most of them, from our investigation, 
we are quite likely to find ourselves all at once 
contemplating — ^nothing. This makes it fairly 
clear that one has to start by investigating the 
universe as a whole and to derive the methods, if 
any, for dealing with small isolated systems from 
the former investigation. 

As reganls the second remark ; it is by dis- 
covering the finiteness of space that Relativity 
Theory has inadvertently found the clue to 
atomicity. The argument runs as follows. Atom- 
icity is merely the oldest , best-known and still most 
important expression of the inherent discon- 
tinuities in Nature. Generally speakuig, the 
latter are accounted for in wave- or quantum- 
mechanics by means of a close analogy with the 
discontinuous sets of proper modes of vibrating 
syst-ems. But artificial devices have to be intro- 
duced for that purpose, because only a finite 
system possesses discontinuous proper modes. So 
the theorist has to segregate a finite portion of 
matter, keeping it together by strong forces or 
enclosing it in a ‘box’, in order to show atomicity 
appearing in the segregated region. If the universe 
were infinite it would be hard to explain along 
these lines why it is constituted of discrete par- 
ticles, l)ecau8e its proper vibrations would form a 
continuous sequence. But Einstein’s finite universe 
is in itself the natural and wall-loss box, which 
engenders atomicity by the necessary discreteness 
of its proper modes of vibration. 

All these different considerations converge to 
state Sir Arthur’s main problem, as I see it, in 
broad lines thus : treat Einstein’s closed universe 
along the lines of wave-mechanics, as you would 
treat a gas contained in a vessel, and try to make 
clear at the same time (1) the observed maoro- 
«oopio features of the universe, (2) its being com- 
posed of particles, and (3) why current quantum- 
mechanics, dealing with isolated systems in the 
way it does, is able to account for such a vast 
multitude of facts (in other words, to regularize 
the customary proc^ure of quantum-theorists). 

For the benefit of physicist readers, let me give 
a few details. The actual world is tentatively con- 
sidered to be Bolficiently near that state for which 
the name of Einstein universe, properly speaking, 
usually reserved, which really is the only 


static (though unstable!) state that is at all 
thinkable. It is therefore suggestive to 
identify it, from the point of view of quantum- 
mechanics, with the ground state of the system 
(the ‘normal* or ‘unexcited’ state, in the case 
of an atom). Moreover, as in the case of 
the atom, the Pauli exclusion principle is admitted 
for the universe, stating that every energy-level 
( ^ proper mode) cannot be occupied by more than 
one particle. This really is the most important 
step. By it the ground statt) consists in the N 
lowest successive energy-levels being occupied each 
by one particle, whereas all the higher levels are 
vacant (a so-called completely degenerate Fermi 
distribution). Rigorously fulfilled, that would cor- 
respond to the absolute zero of temperature and 
make the system completely inert. The actwl 
state is assumed to be one of slight excitation, very 
near to the ground state, with just a slight stirring 
up of the particles at the limit or threshold between 
f-he close-packed Fermi distribution below and the 
ordinarily vacant levels above. (From the {loint 
of view of wave-mechanics the levels are the 
proper vibrations of entire space. They are 
pictured as three-dimensional spherical harmonics, 
which by their nodal surfaces subdivide space into 
compartments of decreasuig size. Witli the lowest 
mode entire space forms one compartment only. 
At the limit the compartments turn out to bo about 
the size of a pint.) 

It is, of course, the stirred-up threshold region 
between ordinarily occupied and ordinarily vacant 
levels which gives rise to the observable events (as 
in the atom the radiation is produced by the 
stirred-up light-electron). The particles we handle 
have emerged from this region and must, therefore, 
possess a certain minimum of energy — ^that of the 
threshold level — which is obviously their proper 
energy, m^c^, embodied in their restz-mass mo. (My 
account cannot avoid being very rough — as though 
there were only one sort of particles in the world !) 
On the other hand, the totality of occupied levels 
(— vibrating modes) constitutes the mass of the 
universe and determines its radius R — by a well- 
known formula of General Relativity. 

This enables one to calculate the radius R of spaoe 
and the total amount of matter (or number N of 
particles) it contains from such physical constants 
only as can be determined within the walls of a 
room without windows. The results are in excellent 
agreement with astronomical evidence from, 
mainly, the recession of extragalaotic nebulae — 
thereby corroborating the opinion that the con- 
ditions prevailing in our laboratory experiments 
are esserUially determined by the state of the 
universe as a whole. 

The partioloB well below the threshold have, 
each of them, an energy smaller than the observed 
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reat-energy Tho energy^defect (as it were) 

corresponds, in the author’s opinion, to what in 
Newton’s theory apjjeared as the negative potential 
energy of gravitating matter. Again, the entire 
lot of sub- thresh old particles or levels supersede 
the cumbersome lot which in Dirac’s famous 
‘hole'-theory of the positron appeared as an 
infinite continuous seqiience of onlbiarily occupied 
levels of negative energy ; and there is the great 
advantage over the latter that (1) the sub-threshold 
levels form a discontinuous lot, as particles ought 
to, (2) they are numerous (of the order of 10’*) but 
not infinite in number, (3) they (jonstitute tho 
bulk of the matcsrial of the world, whereas Dirac’s 
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lot were mere dummies, piaoe-keepers, doomed 
otherwise to inactivity. 

I have to refrain from following up many other 
ideas, however interesting they may be. I shoxdd 
bo astonished if they proved all tenable in the 
form given, and so would Sir Arthur be, I believe. 
We have hero before us a sketch of unusual 
grandeur, of which not the details alone need 
further development and, maybe, much modifi- 
cation. I am convinced that, for a long time 
to come, the most important^ research in physical 
theory will follow closely the lines of thought 
inaugurated by Sir Arthur Eddington. 

^ E. SCHRODINGKR. 


The European Snake Venoms 


Die europ^schen und mediterranen Ottern 
und ihre Giftc : 

Grundlagen zur Darstellung eines wirksamen 
Schlangonserums. Von Prof. Dr. Richard Biding, 
Dr. Albert Demnitz, Dr. Otto Schaumann, Prof. 
Dr. Hans Schlossborger, Dr. Waldemar v. Schuck- 
mann, Dr. Ernst Schwarz. (Bohringwerk-Mitteil- 
ungen, begrtindet von E. v. Behring, Heft 7.) 
Pp. X + 362 (35 plates.) (Marburg-Lahn : Selbst- 
verlag der Behringwerke, 1336.) n.p. 

'T^HE idea for this work originated with Dr. 

^ Richard Bieling, head of the Serological 
Department of the German Dye Trust at the 
Behring Works, Marburg, and it is duo to this 
organization and its financial assistance that it 
has been possible to carry it through. I’he work 
was commenced in 1931 in an endeavour to find 
a better and more reliable antivenine for the 
European vipers in general. 

The volume is divided into five parts, and each 
one is provided with a complete bibliography of 
its own. 

Part 1, by Dr. Schlossborger, is an excellent and 
careful review of the liistory of snake venoms in 
general, and of the methods adopted through the 
ages for com baring it. Part 2 discusses the 
pharmacology and chemistry of snake venoms and 
snake sera, and reviews the different groups, 
neurotoxic, haemolytic, etc., into which the 
snake venoms can be divided. Part 3, by 
Dr. von Schuckmann, deals with the ecology of 
the Euro^an vipers, the methods of keeping and 
transporting them, a brief account of the venom 
apparatus, the moulting processes, hibernation, 
the treatment of disease, and finally the technique 
of extracting and preparing the venom tor us© in 
the making of antivenine. Port 4, by Drs. 
Sohlossberger, BieUng and Demnitz, discusses the 


question of antivenine in general and the manu- 
facture of an antivenine for the European vipers 
in particular. Tliis is the most important part of 
the book, and it contains much information that 
is both new and interesting. 

The venoms of all the common species of 
European vipers were examined and their actions 
observed by experiments on mice. It was found 
that, not only did the venom of each species and 
subspecies differ as regards its properties and 
action, but also that the venom of the same 
species might vary when taken from specimens 
obtained in different localities. As was to be 
expected, the venoms of the majority of the 
European vipers were haemolytic and coagulent 
in their action, but V, berus bomienais and, to a 
lesser extent, F. a. ammodytes and F. w. ursinii 
differed in having high neurotoxio properties. 

In addition, the antiveninos marketed by the 
different institutions throughout the world were 
obtained, and their efficacy tested against the 
venoms of the well-known poisonous snakes, both 
colubrine and viperine. The results obtained from 
all the experiments are graphically summed up 
in a series of charts. 

Dr. Schwarz concludes the work with a review 
of the systematic position of the European members 
of the genus. Four species are recognized, each 
with their several subspecies. They fall naturally 
into two groups, F. berus, F. ammodyks, and F* 
ursini, the true European species, in one section, 
V. lebetina, an entrant into Europe from Asia, 
in the otJier. Their evolution is discussed, tke 
distribution of each form is given and is shown 
on a laxge«scale map, and the means by which 
dispersal was eflfected is suggested. This part of 
the work is lavishly illustrated with plates. Each 
farm is figured at least one©, and the cqlout^platee 
are excellent. Ttf. A. 8. 
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Progress of Biochemistry 


Annual Review of Biodienustry 

Edited by James Murray Luck. Vol. 6. Pp. ix 4- 
708^ (Stanford University P.O., Calif. : Annual 
Review of Biochemistry, Ltd, *; London : H. K. 
Lewis and Co., Ltd., 1987.) 5 dollars. 

D r. J. M. luck and his associates pro* 
duced the ‘‘Annual Review of Biochemistry” 
for 1937 in ample time for the commencement of 
the new academic term, when research workers 
and advanced students, refreshed by their vacation, 
are eager to achieve new conquests in this field. 
The present rate of progress is amazing — 10,000 
papers wore abstracted in the previous year — 
though it is quality alone which matters and one 
could wish for an etiquette among workers which 
forbade publication until substantial achievement 
could be reported. Unfortunately, to*day in the 
hustle for priority the reverse happens and far too 
much immature work is published. 

We find the quality of the reviews themselves 
to be improving ; they enable the reader to take 
a definite point of view instead of Inking a mere 
recital of results. 

With so much avaUable for comment, the 
reviewer is embarrassed in his choice. First 
mention may, perhaps, be mad© of two articles of 
a timely nature — a sound policy of the editor. 
One of these deals with the biochemistry of fish : 
the other with the application of microchemistry 
to biochemical analysis, entrusted to C. M. McKay 
of Ithaca, N.Y., and P. L. Kirk of Berkeley, 
California, respectively. 

Fish have hitherto been rather neglected by the 
chemist, but their culture on the large scale for 
culinary and stream-stooking purposes has made 
it more easy to experiment with them— in the 
United States there are seven hmidred fish 
hatcheries. There is a great species difference 
among fish, and the trout, most widely studied, 
conduct their life processes at very low tem- 
peratures. A systematic study of growth and 
physiological problems connected with fish is now 
under way, and with so much material available 
and experimentation relatively easy, very definite 
results may be expected to accrue. 

Every major problem of the chemist has been 
further^ by the use of mioromethods : in fact 
without such the science to-day would be nothing 
Eke so far advanced. The name of Fritz Pregl of 
Gra^, who started the development, must stand 
tdgh on ^he 


In all, the volume contains 28 reviews by 35 
authors, the subjects being classified as is now 
customary. There is a certain amount of over- 
lapping or duplication with substances which 
come imder two headings, but this is all to the 
good at the present time. An example is afforded 
by the co-ferments now de8cril)ed as phospho- 
pyridine nucleotides, the nature of which has 
b^n at last worked otit — ^their discovery by Sir 
Arthur Harden thirty odd years ago in connexion 
with cell -free fermentation aroused a lot of interest. 
They consist of a pyridine derivative, namely, 
nicotine acid amide, adenine, two molecules of a 
sugar, ribose, together with two or three molecules 
of phosphoric acid, according to their origin. 
Warburg and a number of other workers have 
been active in this field. 

An attractive review by R. Schoenheimor and 
E. A. Evans of Columbia treats the chemistry of 
the steroids, a new term proposed for compounds 
related to cholesterol to include the sterols proper, 
the bile acids, cardiac aglycones, toad poisons, 
saponiiXB, and sex hormones ; these form os 
diverse and remarkable a group of natural sub- 
stances as can well be imagined, and it is a great 
achievement largely to have cleared up their 
problems. Progress has been rapid this lost three 
years since the revision of the old formul® ; the 
group is uniquely characterized by dehydrogena- 
tion with selenium to aromatic hydrocarbons in 
which the original cyclic carbon skeleton is intact. 

Another biochemical field which is assuming 
increasing importance is that of sulphur com- 
pounds, reviewed by V. du Vigneaud and H. M. 
Dyer of Washington. Biological material has now 
yielded glutathione, methionine, ergothionine, 
vitamin B, djenkolic acid, astorubin and heparin, 
to which must be added a new adrenal compound, 
C 4 HioO,S, the constitution of which has been con- 
firmed by synthesis. Much interest attaches also 
to the chemical behaviour of the sulphur of 
proteins. 

It would be easy to extract examples of marked 
progress from every review but space restricts us 
to final mention of the oarotenoid pigments, of 
which a conidderable number of new ones have 
been isolated from land and water plants largely 
as the result of the ease of isolation, purification 
and identification which the newer methods of 
adsorption, absorption and microchemioal analysis 
have brought. There can be no active biochemist 
who con afford not to keep this book on his desk. 

E. F. A. 
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The Right Hon. Lord Rutherford of Nelson, O.M., F.R.S. 


E rnest RUTHERFOBD was bom in New 
Zealand on August 30, 1871, and he was 
well educated at schools in Brighiwater and Nelson, 
where his headmaster was the lamous cricketer 
W. J. Ford, formerly a classical master at Marl- 
borough. Rutherford went with a scholarship to 
Canterbury (College, Christchurch, where he quickly 
made his mark by carrying out an interesting and 
important research with a magnetic detector of 
wireless waves. There is ii striking similarity 
between Rutherford’s work and that- of the famous 
Ameri(!an physicist, Henry. Both used an aerial, 
a coil of many turns round a bundle of fine sewing 
needles and a small magnet which was deflected 
by the changed magnetism of the needles due to 
the current in the aerial i)roduccd by the wireless 
waves. Henry, however, detected lightning flashes 
up to ten miles* distance ; Rutherford the sparks 
from an induction coil, two miles away. 1 once 
asked Rutherford if ho had then already heard of 
Henry’s work, and he replied, “No”! The two minds 
converged independently. The gemus of Marconi 
afterwards developed an important magnetic* 
detector which, before the age of valves, was in 
common use for wireless detection in ships. 

The Commissioners of the 1861 Exhibition made 
a good choice when they elected Rutherford as 
a scholar. Indeed, has any money over been 
lietter invested 1 This award enabled Rutherford 
to go to the Cavendish Laboratory at Cambridge, 
where Sir J. J, Thomson was conducting his own 
famous researches and guiding the first great 
group in England of young physiciats, including 
such men as C. T. R. Wilson, Townsend, H. A. 
Wilson and Rutherford. 

It was at that time a novelty for a young 
physicist to arrive at the Cavendish from near 
the antipodes, and there was a slight tendency 
to ridicule. However, formidable questions from 
the new arrival wore received with some awe, and 
the rumour soon spread that there was “a young 
rabbit come from Now Zealand, who burrows very 
deep”. 

The Cavendish group were at this time measuring 
the properties of electrons and ions, and in par- 
ticular there was an interesting method of Ruther- 
ford’s whereby ultra-violet light shining on a metal 
plate released electrons, which wore made to leap 
up and down in cycloidal paths by a controlled 
intensity of alternating potential 
In the meantime the first research professor, the 
briUiant Hugh L. Callendar, had left McGill for 
the Imperial College and so the director of the 


Macdonald Physics Laboratory, John Cox, visited 
England (1808) and was so wise and so fortunate 
as to secure Rutherford as successor to Callendar. 

Rutherford even then hod a very intimate 
knowledge of ions, whether produced by ultra- 
violet light or X-rays. In fact he once remarked, 
“Ions are such jolly little beggars, you can almost 
see them.” He was therefore able to pursue with 
swiftness and accuracy hiff investigation of the 
radiations from radioactive substances which had 
been disco voretl by the genius of Becqtierel, Pierre 
and Marie Curie, and others. Moreover, Sir William 
Macdonald presented his laboratory with a liquid - 
air machine, and three hundred dollars (£fl0) with 
which were bought 00 milligrams of radium at cost 
price from Giesel, who scorned to make a profit 
from a colleague. 

In the Department of Chemistry at McGill 
University, tliere was a young Oxford physical 
chemist who joined Rutherford in the investigation 
of the relation between thorium and thorium X, 
obtaining results somewhat similar to those of Sir 
William Crookes with uranium and uranium X. 
They, Rutherfonl and Soddy, were able to put 
forth a most bold and startling theory, which was 
received at first with scepticism and opposition. 
Indeed, Lord Kelvin died in unbelief of this great 
principle, which has now stood the test of time 
and multitudinous experiments. Atoms were no 
longer to be regarded as permanent, everlasting 
and indivisible. Radioactive elements disintegrated 
spontaneously ; they broke up by ‘chance*, in- 
dependently of their age or their physical sur- 
roundings, or their chemical combinations. The 
mortality rate was constant for one species, but 
varied from one type of atom to another. In each 
case the disintegration took place by internal 
energy with the projection of an alpha particle 
or of an electron (beta ray) and the 
residual atom was of a new different from 
its parent atom. This theory was rapidly developed 
and applied skilfully to radium, its emanation 
(radon) and three successive products with the 
prosaic but useful terminology— radium A, B and 
C. Rutherford was asked to give the Bkikerian 
Lecture to the Royal Society (1904) and was 
awarded in consequence the Rumford Medal, and 
he soon published his first book (1906), entitled 
“Radioactivity”, written with a breathless en- 
thusiasm. 

Rutherford’s direct advance along the royal road 
of physics— for he seldom wand^^ into byways 
and blind alleys — deterred him from adventures 
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in mathematical physics. Yet he never seemed 
to lack the necessary mathematical equipment 
essential for the interpretation and calculations 
of his work. Witness the masterly use of ex- 
}K)nential8 in his Bakerian lieoture, whore nothing 
to-day need be altered or removed. The whole 
scheme of such calculations, transformations and 
graphs is familiar enough now to physicists, 
hut it was all now near the bt^ginning of the 
century. 

In 1903, Rutherford had worked out the short- 
j)eriod group of the radium family, but he was 
faced with really puzzling properties of the long- 
period group, which necessarily involved observa- 
tions extending over months. He had, however, 
'grown' from radon, and had detected and 
isolated, by most ingenious methods, l)Oth radio- 
ttdlurium (now radium E) and the first radioactive 
substance found by Mme. Curies- 'polonium 
(radium F). These atoms were in the direct line 
of descent of the radium family, but there was a 
gap ! Radium C did not turn directly into radium 
E ; there was some intermediate body the radia- 
tions from which Rutherford was at that time 
unable to detect. He therefore postulated a 
‘ray less’ change of long period, ten or twenty 
years, and called the substance radium T), some- 
times now called radio-lead, whi(?h really ejects 
beta rays, thoroughly investigated by many 
workers. But, at the time, this bold predh^tioii 
of the existence of a material substance, of which 
no single physical property was known, beyond 
the fact that there should be an inevitable smicessor 
to (5, and a forerunner to E, struck me as 
most remarkable, and on recalling, tiiirty years 
later, these circumstances to Rutherford, ho was 
himself impressed. Men may well believe in an 
undetectable aether, because of its known physical 
pro})ertieB, but here was belief in a substance with- 
out any properties except that of a go.l:>etween ! 

A great part of the scientific life of Rutherford 
was spent in his investigation of the properties 
of alpha particles, and the wisdom of this choice 
has been abundantly justified by a series of 
successes. He deflected alpha particles with a 
magnetic field, and proved that they carried a 
positive electric charge. He then deflected them 
to a measured extent both in magnetic and electro- 
static fields and thus found both the velocities and 
the ratio of mass to charge of alpha particles. The 
inference was that an alpha particle had a mass 
four times that of a hydrogen atom, and a double 
positive, electronic charge. This result suggested 
helium, and the presence of that gas in pitch- 
blende and thodanite was evidence in the same 
direction* In 1904 Ramsay and Soddy definitely 
obtained the helium spectrum from aged radon, 
and five years later Rutherford and Eoyds 


collected the alpha particles, ejected from radon, 
after their passage through the exceedingly thin 
walls of a glass container, and agcdn verified the 
nature of their catch with the spectrum obtained. 
To forestall a little, it may be pointed out here 
that Rutherford also used alpha particles in the 
scattering experiments which proved the existence 
in the atom of the minute massive nucleus with 
its positive electrical charge ; and yet again in his 
most remarkable experiments on the artificial 
disintegration of nitrogen, etc., and on the trans- 
mutation of matter, it was alpha jmrticles which 
he employed as his directed agents. 

In the meantime, Rutherford was building up a 
school of research physicists in his laboratory at 
McGill. For example, he suggested to H. L. Cooke 
that because there was radimn in the ground, 
there must Im some penetrating radiation (gamma 
rays) coming upwards from the earth. ' At first 
Cooke was not successful in finding what was 
wanted, but Rutherford persisted : “IVy more 
lead !” There followed a toilsome experiment with 
very much lead, and finally Cooke not only proved 
the existence of a penetrating radiation, but also 
he was astute enough to show that the radiation 
eame from all directions, even from above. This 
was attributed at tlie time as coming from the 
bricks of the wall, etc., but ho may have been 
unconsciously screening his electroscope from 
cosmic rays ! 

The arrival of Otto Hahn at- McGill was a note- 
worthy event. He had been working with Ramsay, 
who had given him some thorianite with the object 
of extracting some radium from that ore, using 
Mme. (hirio’s method of fractional crystallization. 
To the surprise of both Ramsay and Hahn, the 
residue iKscame more and more powerfully radio- 
active, while the production of radium was small. 
The con<*entration of the residues led to the dis- 
covery of a material many thousands of times 
more radioactive, weight for weight, than the 
parent thorium. This was an experience similar 
to that of Mme. Curie when she extracted radium 
from uraninite. The question was : What was the 
nature au<i position of this now substance which 
Hahn had discovered ? He came to Rutherford 
at McGill to find out. Now on arrival Hahn was 
naturafiy excited and enthusiastic, and his English 
at that time was not altogether adequate, so that 
at first Rutherford seemed somewhat puzzled and 
scjeptical, but when Hahn showed him the presence 
of the emaruttion of thorium (thoron), with a 
pericxi of 53 seconds, Rutherford was enthusiastic 
over this discovery of radiofhoriumt an important 
and powerful member of the thorium family, 
which decays to half- value in 1»0 years. Hahn 
continued to work with Rutherford at McGill 
for a year or so, discovering radioaotinium, 
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and carrying out further investigations! of the 
thorium family, which he has continued with 
brilliancy in and which have justly brought 

him fame. 

Godlewski — a clever and charming Pole — came 
from Leml>erg to work with Rutherford at McGill. 
We were trying, without much hope, to deflect 
the gamma rays of radium in a very powerful 
magnetic tiold. As ex|X5cted, it was a null experi- 
ment, but Godlewski thought that there might be 
a better chance with the softer rays of actinium. 
One morning he showed me his photograpliic plate 
with two distinct lines half on inch long, branching 
like the two horns of an antelope. He had used 
a magnetic field and reverserl it. Again he was 
dancing with joy and greeted Rutherforfl : ‘T 
have completely deflected the gamma rays of 
actinium.'’ Rutherford glanced at the plate. “Do 
it again," he said with a smile. “Certainly, T will 
do it at once," replied (lodlewski ; but he tried 
week after week without a shadow of success, and 
it may well be wondered what malignant sprite 
had placed that flaw in just the very pIa(;o to 
delude the enthusiastic Godlewski. Alas I he, a 
physical chemist, died in Lemberg the victim of a 
slow and undotec^ted escape of gas containing 
carbon monoxide. 

Rutherford and Barnes measured with fair 
accuracy the heating effect of radium and its 
products, assigning the proportions between the 
throe types of radiation. Such measurements, in 
combination with Lord Rayleigh's determinations 
of the amount of radium in various primary and 
sedimentary rocks, have settled the long drawn-out 
(controversy l)etweon Kelvin and Huxley as to the 
age of the eaith. Indeed there is now an embarrass- 
ment of riches, for there is more than sufficient 
radium in the earth to prevent its cooling, so that, 
as Rutherford said, the geologist can fill up a 
blank (^heque as he will, and ( an postulate successive 
heatings and coolings such as the series of ice ages, 
and mountain building, and volcanic activity 
seem to requires Moreover, the amount of lead 
(radium G), or of helium, accumulated in radio- 
active ore bodies of various ages affords a useful 
m^ure of geological time. Thus it is possible to 
point to a piece of pitchblende (it may be), and 
to state with some precision that the specimen 
has (existed in its present compacted form for a 
peri^ of 700 million years, and it is further 
possible to give a higher limit (2 x 10» years ?) 
to the ‘age’ of the earth. 

When Dewar discjovered the selective absorption 
of various gases by coco-nut charcoal, he laid the 
foundation of the modem gas mask. (To Dewar, 
too, we owe the boon of the thermos flask.) 
Rutherford checked the selective absorption of 
radon and thoron and actinon by charcoal, 


and told me to measure the amount of radium 
emanation in the atmosphere, which was in due 
course completed. Note Rutherford's love of 
measurement, as a chief essential in physics. He 
took a lively interest, too, in the scattered or 
secondary radiations in matter, due to the beta 
and gamma rays of radium, but after a few 
months’ work by me, suggested that there was not 
much more to bo made of it ! Yet this subject 
has been pursued ever since, culminating in the 
discovery of the Compton effect, which indicates 
that a photon (Av) can collide with an electron, 
an idea which would have been considered im- 
probable or imijossible in earlier times. 

Rutherford later showed much interest and gave 
his powerful assistance in the development of the 
treatment of cancer by the gamma rays from five 
grams of radium in the Radium Beam Therapy 
Research, and he was a strong advo(?ate of a 
National Radiological Institute, where the great 
advances in physics could be furthered and made 
available to physicians and surgeons for the 
alleviation of the sufferings of mankind. Such a 
step would be a fitting memorial to him. 

It will be noted that Rutherford gave away 
freely quite important researches — indeed, he gave 
far more than he retained for himself. Whether 
at Montreal, Manchester or Cambridge, he not only 
made discoveries himself, but also at each place 
be was the centre of a galaxy of workers who 
btHiame remarkably prolific both in the quantity 
and quality of their discoveries. In common with 
many others, I am deeply grateful for staunch help 
and unruffled kindness extending over more than 
a third of a century. 

Here was a man of the greatest intellectual 
power, who has altered the whole viewpoint of 
science, who accomplished an amazing amount of 
work of the first order, a physicist who obtained 
the highest prizes in life, who ranks among the 
greatest scientific men of all ages ; well, it is 
pleasing to remember that he enjoyed life to the 
full. True, the sudden death in 1930 of his only 
child Eileen, wife of Prof. R. H. Fowler, was 
indeed a staggering blow, only in part relieved by 
his ^eat affection for his four grandchildren. 

Much as wo deplore the death of Rutherford 
while still at the peak of his powers, much as wo 
anticipated a rich harvest from the recent im- 
proved facilities at the Cavendish* much as we 
miss and shall continue to miss his crystal-clear 
expositions and yet more his friendly and delightful 
personality, yet who would wish to have seen that 
bright intelligence wane or gradually fade ? He 
was always a charming blend of boy, man and 
genius, and it may still be true that those whom 
the gods love die young. 

A. S.^ EfV», : 
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It wag in 1909 that I first came into contact 
with Rutherford, in my second year in the honours 
school in Manchester, Owing to some changes in 
the staff, Rutherford took over a course of 
lectures on electromagnetism. This was a stimu* 
lating experience, for Rutherford was interested 
in the subject and his account of his own early 
work remains with me a vivid memory. In our 
third year some of us were drafted into research 
work — ^into the firing line as he would put it — 
to our great joy and, on occasions, alarm and 
terror. At that time his main line of work was 
the study of the properties of the a*particle, 
already l^gun in Montreal and continued with 
increased vigour in Manchester. The counting of 
the a- particles and the measurement of their 
charge (both with Geiger) gave a value for the unit 
of charge which was accepted for some years and 
showed that the a-particle should be a helium 
atom. The direct proof followed in the beautiful 
experiment with Royds. At the same time, the 
phenomena accomj)anying the passage of the 
parti oles through matter were investigated— the 
ionization, the ranges of the particles from the 
different radioactive bodies, the change of velocity 
and the scattering of tJie particles. 

These latter experiments, carried out by Geiger 
and Marsden, proved to be of special importance, 
for they led Rutherford to his conception of the 
atom as a heavy, positively charged nucleus 8\ir- 
rounded by a cloud of electrons in appropriate 
number. I remember well the occasion on which 
this idea was first put forward. It was at a meeting 
of the Manchester Literary and Philosophical 
Society, to which all workers in tlie laboratory 
were invited. Rutherford’s account of his theory, 
backed by Geiger with a description of some new 
experimental evidence, created a profound im- 
pression. 

The nuclear theory was the culmination of 
Rutherford’s work on the a-rays, and the finest 
of all his great contributions to physics. It is 
scarcely necessary to ^y that it is the foundation 
on which all the subsequent developments of 
atomic physics have been built. The history of 
this discovery shows very clearly one of the most 
typical aspects of Rutherford’s genius— his extra- 
ordinary gift for seizing on the vital point. The 
discrepancy between Geiger’s measurements of 
the scattering of «-partiolos through small angles 
and the apparently trivial observation that a 
small firactibn of the particles which feU on a thin 
foil were scattered backwards led him straight to 
the goal These sim|de experiments were sufBcient 
to give him the general picture of atomic structure, 
though further work was necessary to fill in the 
deteib, A complete proof of the theory was given 
Bome time later by Geigm* and Marsden in a series 


of magnificent experiments, which also showed 
that the atomic nucleus was of very small dimen- 
sions, and gave (roughly) the size of its charge. 

The full implications of the nuclear theory wore 
only gradually appreciated. There follow^ van 
den Brook’s suggestion that the charge on the 
atomic nucleus was determined by the atomic 
number, established in Rutherford’s laboratory by 
the famous experiments of Moseley on the X-ray 
spectra of the elements. The story of Bohr’s visit 
and his development of the nuclear atom to ex- 
plain spectroscopic series and atomic phenomena 
is so well known that it needs no repetition here, 
although this development now covers the whole 
field of atomic physios. There was further the 
application by Russell in Manchester, and else- 
where at the same time by Soddy and by Fajans, 
to explain the chemical properlies of the radio- 
elements. 

Meanwhile, Rutherford, continuing work on the 
a-rays, also began to turn his attention to the 
p- and Y-rays. With Andrade, ha obtainefl for the 
first time a spectrum of the y-rays by diffraction 
from a crystal ; while, with Robinson, he in- 
vestigated in great detail the line spectrum of 
P-rays and also showed the connexion between 
the Y-rays and the p-ray lines, a coimexion which 
in later years has been used with great effect in 
the study of both p- and y-ray spectra. 

These years, 1907-14, were perhaps Rutherford’s 
greatest period. A stream of papers on all aspects 
of radioactivity poured from his laboratory, nearly 
all of outstanding importance. There would be 
generally about twenty or so workers, including 
the staff of the laboratory, who in spite of heavy 
teaching duties yet found time for research. A 
large proportion of the workers were visitors, for 
he attracted men from many countries. It seems 
invidious to mention any names when it is im- 
possible to give all, but as I have already trans- 
gressed perhaps I may be forgiven for adding those 
of Boltwood (a great friend of Rutherford’s), von 
Hevesy, Fajans, Gray, Boyle, Kovarik, Darwin, 
Buss, Makower, Evans and Florance. And I am 
sure Rutherford himself would have wished me to 
add again the name of Geiger, who collaborated 
in so much of his work and who helf)ed him in 
many different ways. 

The period of the Great War was, of course, 
relatively unproductive ; ‘ but in the intervals 
snatched from other activities, Rutherford pursued 
his course. He was now speculating about the 
stnicture of the nucleus, and when I returned to 
the laboratory at the beginning of 1919, he had 
just succeed^ in showmg that the nucleus of 
nitrogen could be disintegrated by bombardment 
with an ot-particle. This was a discovery second 
only to his nuclear theory and the transformation 
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theory, but its great importance wa» not fully 
recognized at the time, probably because it re- 
mained an isolated fact for some years. With this 
experiment, however, he opened up a new field 
of inquiry, nuclear physics, in which there is now 
such great activity. 

In 1919, Rutherford succeeded J. J. Thomson 
as Cavendish professor of experimental physics 
in t Jam bridge. He left Manchester with many 
regrets, for he had been very happy there and he 
had made many friends both in the laboratory 
and outside it. He began in Cambridge to pursue 
with (iharacteristic energy the paths marked out 
by his work in Manchester. It was at this time 
that I came to know him well, for he invitwl me 
to join him in continuing the experiments on the 
artificial disintegration of elements by a -particles. 
He had long had a special love for the a-particle, 
but now the niudeus also was admitted to the 
same intimacy, and the ex]>eriment8 bearing on 
nuclear structure were his main interest. After 
the first rapid advances, progress became rather 
slow, owing to difficulties inherent in the method 
of experiment. But Rutherford never lost his faith 
in the ultimate success of this work. The develop- 
ment of electrical methods of counting jwirticles 
enabled many striking advances to be made, else- 
where as well as in the Cavendish, and the subject 
of miclear physics began to open up rapidly. 

The real reward for his efforts to develop this 
field of work came in the spring of 19.32, first with 
the discovery of the neutron, a particle the pro- 
perties of which he had anticipated several years 
before and for which he, and I, and others in the 
laboratory, hixd yn-eviously searched in vain, and 
shortly afterwards with Cockcroft and Walton’s 
disintegration of elomenis by protons — disintegra- 
tion for the first time by means under human 
control. I mention these two discoveries par- 
ticularly, not only because of their special sig- 
nificance but also l>ecause they are the fruit of 
his policy and direction. If they do not bear his 
name, these discovericH bear the stamp of his 
laboratory, and his dcliglit in them was as gretit 
as if he had made them himself. 

Many advances of almost equal imi>ortance were 
made during tin's period 1919--37, so many that 
it is impossible to mention them one by one. The 
number of men who took part in these advances 
is BO large that a list of only the most notable 
names would be inordinately long. The reputation 
of the Cavendish I.,aboratory won under Maxwell, 
Rayleigh and J. J. Thomson was maintained and 
even increased. The laboratory itself spread in 
size and received, as an independent satellite, the 
Royal Society Mond Laboratory under Kapitza. 

I have said that the Manchester days were 
Rutherford’s greatest period. This is true so far 


as his own direct contributions to physics are 
concerned, but it is not tnie in other ways. In 
Manchester his research students were mostly 
senior men who had already won a reputation. 
In Cambridge conditions were different. There 
were, of course, a number of senior workers, but 
the young men with little or no previous training 
far outnumbered them. Rutherford recognized 
very clearly that the training of such large numbers 
of student-8 would hamper the progress of his own 
work, but he accepted it as his duty. He gave 
the most careful thought to the problems on which 
he put his students, so that these should begin 
within their powers and letul to a well-marked and 
profitable line of research. He kept his eye on 
every man, expecting and at times demanding the 
best the man could do, and inspiring him with his 
own enthusiasm. When the time for publication 
came he read the paper with the greatest care, 
often making what changes in presentation he 
thought desirable, even to the extent of re-writing 
whole sections. No paper left the laboratory until 
he was satisfied. It would be difficult to over- 
estimate his services and his influence in these 
directions, for there can be few if any universities 
in the British Empire which do not contain at 
least one of Rutherford’s students. He came to 
regard the training of students in methods of 
research as of almost equal importance to the 
advancement of knowledge. 

Even the casual reader of Rutherford’s papers 
must be deeply impressed by his power in experi- 
ment. One experiment after other is so 
directly conceived, so clean and so convincing as 
to produce a feeling almost of awe, and they come 
in such profusion that one marvels that one man 
could do so much. He had, of course, a volcanic 
energy and an intense enthusiasm — ^his most 
obvious characteristic — and an immense capacity 
for work. A ‘clever’ man with these advantages 
can produce notable work, but he would not be 
a Rutherford. Rutherford had no cleverness — ^just 
greatness. He had the most astonishing insight 
into physical processes, and in a few remarks he 
would illuminate a whole subject. There is a 
stock phrase — ‘To throw light on a subject”. This 
is exactly what Rutherford did. To work with 
him was a continual joy and wonder. He seemed 
to know the answer before the experiment was 
made, and was ready to push on with irresistible 
urge to the next. He was indeed a pioneer — 
word he often used — at his best iix exploring on 
unknown country, pointing out the rcwilly important 
features and leaving the rest for others to survey 
at leisure. He was, in my opinion, the greatest 
experimental physicist since Faraday. 

I cannot end this tribute to Rutherford without 
some words about his personal qualities. He knew 
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hiB worth but he was and remained, amidst his 
many honours, innately modest. Pomposity and 
humbug he disliked, and he himself never presumed 
on his reputation or position. He treated his 
students, even the most junior, as brother workers 
in the same field — and when necessary spoke to 
them ‘like a father'. These virtues, with his large, 
generous nature and his robust (jommon sense, 
endeared him to all his students. All over the 
world workers in radioactivity, nuclear physics and 
allied subjects regarded Rutherford as the great 
authority and paid him tribute of high admiration ; 
but we, his students, bore him also a very deep 
affection. The world mourns the death of a great 
scientist, but we have lost our friend, our 
counsellor, our staff and our leader. 

J. Chadwick. 


I HAVE been asked by the Editor to give a brief 
account of my personal recollections of the late 
Lord Rutherford. I met him first in October 
1895, when a regulation had just come into force 
by which graduates of other universities were 
admitted to Cambridge as ‘research students’, and 
after two years residence were eligible for the B.A. 
degree. Rutherford was the first student to apply ; 
he was succeeded in an hour or so by J. S. 
Townsend, who has since become Wykebam pro- 
fessor of physics at Oxford, so that the first two 
research students became professor of physitjs at 
Cambridge and Oxford respectively. Rutherford 
when in New Zealand had invented a magnetic 
detector of wireless waves and his first work in 
the Cavendish Laboratory was to try to improve 
its sensitiveness. He showed even at this early 
stage that he possessed exceptional ‘driving' power 
and ability as an organizer. To test his detector, 
it was necessary to take observations simul- 
taneously at two places, and the transport of the 
instrument required organization. He surmounted 
these difficulties by getting assistance from his 
friends, and at one time held the record for long- 
distance wireless in England, having observed at 
the Laboratory signals which came from the 
Observatory about two miles away. He had not 
worked for more than a very few weeks before I 
became convinced that he was a student of quite 
exceptional ability. 

Whilst Rutherford was engaged with this re- 
»earoh, Rdntgen rays were discovered and we had 
found at the Labemtory that when these passed 
through^ a gas they made it conduct electricity 
even with i^e sm^est electric forces. For ten 
years experiments on the passage of electricity 
throuj^ gases bad been going an in the Laboratory ; 
these were exoessivdiy difficult as the o3aJy ways 


of getting the electricity to pass through the gas 
were to use large electric forces and so get sparks, 
or make the gas so hot that you got flames. Both 
these were exceedingly capricious in their be- 
haviour. The Rontgen rays gave a very simple 
and reliable means of making the gas conduct 
electricity even under the smallest forces, put 
researches on gases on quite a different footing 
and promised to Wd greatly to our knowledge of 
the subject. Rutherford devised very ingenious 
methods for measuring various fundamental quan- 
tities coimected with this subject, and obtained very 
valuable results which helped to make the subject 
metrical, whereas before it had been only de- 
scriptive. 

Yet another fundamental discovery was made 
while Rutherford was working in the Laboratory, 
that of radioactivity, which in one form or another 
occupied his attention for more than twenty years. 
Henri Becquerel found in 1896 that salts of 
uranium gave out radiation which, like Rontgen 
rays, could penetrate opaque bodies and affect a 
photographic plate. The radiation was not all of 
one typo : one part of it was very easily absorbed ; 
another part could penetrate much greater 
distances and was defected by magnetic force 
in the same direction as a negatively electrified 
body, and a third, present only in small quantities, 
seemed even more penetrating than the second. 
In 1918 Rutherford made a careful study of these 
types of radiation, which he called a, p, y, a 
notation which is now universally used ; he did 
not fiiwi any irregularities, and commenced a 
study of the radiation from thorium. He had not 
completed this when he was elected to the professor- 
ship of physics in Montreal in succession to 
H. L. Callondar, who was also a Trinity man and 
who had worked in the Cavendish Laboratory with 
remarkable success. 

Rutherford had not been long enough in Cam- 
bridge to entitle him to be able to sit for a fellowship 
when ho was elected to the professorship and left 
Cambridge for Montreal. Wlien he got there, he 
resumed the experiments on the thorium radiation. 
These, until the clue was found, were terribly 
perplexing ; what seemed a trivial thing such as a 
puff of air would produce a groat difference in the 
radiation, while large changes in temperature 
produced no effect. The thorium seemed to infect 
bodies plaoed near it and make them radioactive ; 
they recover after a time if the thorium is taken 
away. Those anomalies, though troublesome, were 
really a blessing in di^ise, for in his attempt to 
account for them, Rutherford arrived at the view 
about the prooesaes going on in radioactive 
substances which is now universally accepted* 
His view was that the thorium, besides giving out 
radiations, gives out a radioactive gas which he 
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called an emanation. This may be wafted about, 
or settle on solids and make them appear to be 
radioactive. The emanation is not permanent, but 
after a few hours changes into non-radioactive 
substance. 

Rxitherford’s scientific activity was never greater 
than when he was at Montreal. In the years 
between coming to Cambridge and leaving Montroa 
to be professor of physics at the Univoristy of 
Manchester, he had published between forty and 
fifty papers ; a few of these were joint papers, but 
the great majority were about researches of his 
own which had led to results of first-rate importance 
and whidi could not have been obtained by anyone 
who was not an experimentalist of the very first 
order. In those days, laboratories had no funds 
to buy instruments as sensitive as those which are 
now available, and to detect small effects required 
exceptional skill, patiencie and self-criticism. 

After Kutherford went to Manchester, I did not 
see much of him until 1915, when Mr. Arthur 
Balfour, as he was then, created the Board of 
Invention and Kesearch for the co-ordination and 
encouragement of scientific effort in coimexion 
with the Great War. Lord Fisher was the president 
of the Board, and 1 was a member of the Central 
Committee. The most pressing need at the moment 
was some means of detecting submarines. We got 
Rutherford to draw up a report on the methods 
which had been used or sugge^xted for this purpose. 
He reported strongly in favour of a particular 
method, and we were fortunate^ enough to secure 
the services of Prof, W. H. (now Sir William) 
Bragg as director of a research for this purpose, 
and provided him with a laboratory and staff 
Rutherford also visittd the United States to find 
out what they were doing in this matter and to 
tell them wliat we were doing. His help was 
continually being asked on a great variety of 
questions and there was no one whose opinion 
carried greater weight. 

The Cavendish I./aboratory has made great 
pKigresB under his direction ; the Mond Laboratory 
for magnetic resear(h and the High-Tension 
Jjaboratory have been created. When he came, 
the supply of instnunents for research was too 
scanty ; it is now in this respect one of the best 
equipped physical laboratories in existence. Lord 
Rutherford's activities were very wide-spread ; he 
was professor of natural philosophy at the Royal 
Institution, ax\d also held with conspicxious success 
the verj" responsible post of chairman of the 
Advisory Coimcil of the Department of Scientific 
and Industrial Research. That he coxild discharge 
so many duties was dxie to his powers of organiza- 
tion and that his claim to know a good man when 
he saw him was amply justified by results. With 
this faculty he could delegates some of his work to 


others without injxiry to the efficiency of the 
Laboratory, and get time to spore for his other 
activities. His death just on the eve of his having 
in the High-Tension Laboratory means of research 
for more powerful than those with which he had 
already obtained results of profound importance 
is, I think, one of the greatest tragedies in the 
history of science. J. J. Thomson. 


The splendour of Rutherford's contributions to 
science excites a wonder as to the means by 
which lie could achieve so much. He made no 
claim to great, mathematical ability, and many an 
experimenter has had fingers more clever than his. 
Yet he conceived and carried out a series of 
researches which have played a leading part in 
the marvellous advances of modem physics. To 
begin with, he brought to his work an intense 
interest, a tireless vitahty, a singleness of pur- 
pose, a simplicity of conception and a bravery of 
attempt which carried him straight to the point. 

Rutherford had to a remarkable degree the 
power of seizing on the essentials ; and he not 
only saw what was unimportant but also rode over 
it and through it remorselessly. This was true 
indeed of all his dealings : he hod a well-earned 
reputation for speaking plainly. But he was very 
kind and generous, and a loyal friend. He was 
tactful, and full of consideration for all who were 
trying to do the right thing. One of his lovable 
characteristics was his constant care that all who 
worked for him, and indeed all workers, should 
have full credit for what they did. In any com- 
pany of men he was extraordinarily quick to 
appraise the value of what eax^h man said, and 
indeed the worth of the speaker himself, so that 
his own clearness and lionesty of purpose, his force 
of statement and his shrewd Judgment would 
carry the company with him. Thus he was a great 
administrator and guide. 

In the laboratory his helpers went forward 
strongly and confidently towards the conclusions 
which he himself anticipated so clearly. So per- 
haps we may understand why such fine work came 
from the laboratories which he successively con- 
trolled, and why in these days physical science has 
been so greatly enriched. W. H. Beagg. 


With the passing away of Lord Rutherford*, the 
life of one of the greatest men who ever worked 
in science has come to an end. For us to make 
comparisons would be for from Rutherford's spirit, 
but we may say of him, as has been said of Galileo, 

Hhurt tribute given nt the Gttlvimi oelebratkm^ in B(ylogn« on 
October SO. 
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that he left science in quite a different state from 
that in which he fotmd it. His achievements are 
indeed so great that, at a gathering of physicists 
like the one here assembled in honour of Galvani, 
where recent progress in our science is discussed, 
they provide the background of almost every 
worf that is spoken. His untiring enthusiasm and 
unerring zeal led him on from discovery to dis- 
covery, and among these the great landmarks of 
his work, which will for ever bear his name, appear 
as naturally connected as the links in a chain. 

Those of us who had the good fortune to come 
into contact with Rutherford will always treasure 
the memory of his noble and generous character. 
In his life all honours imaginable for a man of 
science came to him, but yet he remained (juite 
simple in all his ways. When 1 first had the 
privilege of working under his personal mspiration, 
he was already a physicist of the greatest renown, 
but nevertheless he was then, and always re- 
mained, open to listen to what a young man might 
have on his mind. This, together with the kind 
interest he took in the welfare of his pupils, was 
indeed the reason for the spirit of affection he 
created around him wherever he worked. 

Rutherford passed away at the height of his 
activity, which is the fate his best friends would 
have wished for him, but just on a(^coimt of this 
he will be missed more, j>erhap8, than any scientific 
worker has ever been missed before. Still, together 
with the feeling of irreparable loss, the thought of 
him will always be to us an invaluable source of 
encouragement and fortitude. JSikls Bohr. 


Ruthbrfobd’s death removes from science the 
most outstanding personality of the ago. My 
most vivid memories ixaturally date from the 
autumn of 1900 and tha two subsequent years 
when I worked with him at McGill. A bom experi- 
menter, entirely devoted to his work and with 
few, if any, outside interests, I can see now more 
clearly than I did then how he neglected no 
opporttmity or preparation the better to advance 
it. Though the qualities for which in later 
life he was so publicly beloved were then still 
undeveloped, yet undoubtedly they existed and 
they helped to leaven the McGill of those 
days and to make it the enchanted place it was. 
The personal familiarity with the man, and his 
methods of work in the laboratory, that I gained 
in those years remained, of course, an abiding 
possession. Yet I do not think it was entirely, if 
at all, this that later was to make all his scientific 
communications a unique pleasure to read, Tnie, 
admiration for some new and striking advances 
was pretty sure to be evoked, but over and above 


this they seemed to radiate an entirely undefinable 
charm. 

In the last phase, since the Great War, this ex- 
tender! from his writings to his public lectures and 
appearances. The intense absorption in abstruse 
scientific problems, which in others is a hindrancse 
to wide social intercourse, was in him combined 
with such vitality and magnetism that others were 
attracted rather than repelled. As has been well 
said, he was able to vitalize any public gathering 
and make it the happier merely for his coming. 

In the last letter I had from him, asking me why 
I had resigned, he told me he did not expect to 
do so for some years, as he was feeling very fit 
and well, and able to hold his job down. The Fates 
have otherwise decreed. Ho reached, jwrhaps even 
did not quite reach, the summit of his powers, 
but for him there was to l>e no slow and inevitable 
decline. F, Soddy. 


Tt is hard to think of Rutlieribrd as a man whose 
life is finished, that we shall no more see his 
steady eyes and hear the familiar voice, now ask- 
ing placidly about some domestic trifle as any 
friend might, now growing hurried and excited 
when ideas about some physical problem were 
coming almost too fast for his tongue. There can 
seldom have l>een a man in whom burning genius 
was so closely associated with the kindly common- 
place, who at any moment might suddenly become 
inspired, and a little later might be showing a 
boyish naivety about some question of another 
kind. His ability to excite affection was as marked 
as his power of commanding admiration : his 
foibles were essentially those of a frank and simple 
nature, the charm of which remained unspoiled, 
and was even enhanced, by successes that might 
well liave turned the head of a lesser man. 

I like to think of him as ho was at Manchester, 
where I first came to know him. Of this time he 
might have said, in Newton's words, “for in those 
days I was in the prime of my age for invention, 
and minded philosophy more than at any time 
since.'' He was free from any grave cares of 
administration, his duties outside the laboratory 
were light, and he had leisure himself to experi- 
ment with his own hands and eyes, as he loved 
to do. He organized his students as a team for 
radioactive research, allotting io each a task 
within his capacity, and urging him on in energetic 
fashion if urging was needed. Our belief in him 
was implicit : if Rutherford said that an experi- 
ment could be done, then it could be done, and 
the sooner it was done the Ixstter. 

Rutherford was a youi^ man with the rest of 
us, sharing our jokes and showing us how to over- 
come our difficulties. His rdokname in those days 
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Wfts “Papa”, perhaps arising from the paternal 
way in which he put us right about anything that 
had to do with radioactivity. But he was a very 
young father of a family and extremely uncon- 
ventional. When things were going well, and new 
discoveries were coming out at the rate of about 
one a week, a tune recognizable by the elect as 
“Onward, Christian Soldiers” could be heard 
accompanying the Professor's steps along the 
oonidors : when things were going less well 
another tune, no less holy, held sway. 

It must not be thought that his interests were 
limited to radioactivity, or to any other particular 
branch of physics. I well remember him cross- 
examining A. D. Fokker about relativity, and any 
other visitor had to tell him all about the work in 
which he, the visitor, was expert. The theme of 
the laboratory in the few years before the Great 
War was, however, the structure of the nuclear 
atom, which he had put forward in 1911. In the 
laboratory during this period were Niels Bohr, 
H. G, J, Moseley, C. G. Darwin, J. Chadwick, 
H. Geiger, H. R. Robinson, J. M. Nuttall, E. 
Marsden, D. C. H. Florance, J. A. Gray, R. W. 
Boyle, H. B. Boltwood and A. Kovarik, to quote 
a few remembered names. Those were good days. 
Other great men will, no doubt, arise, but it is 
unlikely that any of us who worked with him in 


October 30, 1937 

those days will live to see another such genius at 
the height of his powers, the leader and friend of 
such a school. E. N. da 0. Andbadb. 


Lobd Ruthkrfobd's death is a calamity for 
the Department of Scientific and Industrial 
Research. In the seven years during which he has 
been chairman of the Advisory Council, his 
influence has made itself felt throtighout the 
Department. His broad sympathies, lively imagin- 
ation, and deep insight equipped him in a wholly 
exceptional way to direct and strengthen the links 
between the Department and industry. It was an 
article of faith with him that the future of Great 
Britain depends upon the effective use of science 
by industry. It was this faith which induced 
him, a man of the highest attainment in the field 
of pure scientific research, to devote himself, as 
he did unreservedly, to our work. The develop- 
ment of the research association movement, now 
taking place, owes much to his foresight, 83 rm- 
pathy and advocacy. Equally stimulating was his 
influence on the scientific work of the Depart- 
ment. In our counsels he leaves a blank which 
cannot be filled ; and the loss of his unsparing 
service, his genial personality, and his warm- 
hearted encouragement, niay well fill the stoutest 
heart with dismay. F. E. Smith. 


The Funeral of Lord Rutherford 


W ITHIN the ancient walla of Westminster 
Abbey and in the presence of a large 
gathering of men eminent in many walks of life, 
at noon on Monday, October 25, a typical English 
autumn day, the last remains of Lord Rutherford 
were laid to rest in the Nave near the graves of 
Newton, Kelvin, Darwin and Sir John Herschel. 
Thus another link was forged binding the Empire 
together, fbr Rutherfonl was the first man of 
science born in the overseas dominions to be 
buried in the Abbey. The honour thus accorded 
him is fitting recognition of the place he held 
among his fellows, and the memorable service at 
his burial, in its simplicity, beauty and dignity, 
was in keeping with the passing of a man of single- 
ness of purpose whose whole life had been devoted 
to unravelling the secrets of Nature. There was 
no pomp or pageantry such as is seen at the burial 
of our great naval and military leaders, no word 
was said of his life or achievements, but a quiet 
air of sincerity pervaded the whole scene and left 
an indelible impreesion that it was all as he would 
have widied. 

Among the large oongregation, H.M. the King 


was represented by Lord Fortescue (Lord in Wait- 
ing). The Prime Minister was represented by Mr, 
G. P. Humphreys-Davies, the Lord Chancellor by 
Mr. Vernon Harington. Lord Halifax (Lord 
IVesident of the Council), Lord Swinton (Secretary 
of State for Air), Sir Samuel Hoare (Secretary of 
State for Home Affairs), Sir Thomas Inskip 
(Minister for Co-ordination of Defence), Earl 
Baldwin and Mr. Ramsay MacDonald were present. 
Rear-Admiral A. Bromley represented the Secre- 
tary of State for Dominion Affairs and Admiral of 
the Fleet Lord Chatfiold represented the Admiralty. 

The ten pall-bearers were the High Commissioner 
for New Zealand, Prof. H. R. Dean (Vice-Chanoellor 
of the University of Cambridge), Lord Dawson of 
Penn (president of the Royal College of Physicians), 
Sir William Bragg (president of the Royal Society), 
Sir Edward Poulton (president of the Briti^ 
Association), Prof. A. S. Eve, of McGill University, 
Rpof. E. D. Adrian, of Trinity College, Cambridge, 
Sir Frank Smith, of the Department of Soientific 
and Industrial Research, F^f. W. L. Bragg, of 
the Univerdty of Makneheater, and Sir George liee, 
prasidont of the Institution of StoctHcal En^neers* 
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The servioe began with the singing of the 
eentenoes ‘T am the resurrection and the life . . 
while the coffin containing the um with the ashes 
was borne slowly through the Nave and Choir to 
the bier placed in front of tlie Sanctuary and 
beneath the Lantern. Then followed the singing of 
the 23rd Psalm, the reading of Ecclesiastious, 
xliv, l”14, prayers and the hymns ‘The King of 
Love my Shepherd is” and “Praise, my soul, the 
King of Heaven”, With the congregation standing, 
the coffin was then carried back to the Nave, 
followed by the mourners and chief representatives, 
and the committal took place. Owing to the 
recent death of the Dean, the Right Rev. W. Foxley 
Norris, the service was conducted by the Sub-Doan, 
Canon V. F, Storr, and it was his voice the con- 
gregation last heard as he pronounced the Blessing. 
The service was brought to an end with the 
organist playing Harwood’s Requiem Mtermtm. 
After the departure of the chief mourners, those 
present were permitted to file past the flower- 
strewn spot where the um rested, and above which 
will be plat?ed the slab bearing the name of 
Rutherford. 

On this occasion it is of int^erest to recall some- 
thing of the other eminent men of science buried 
or commemorated in the Abbey ; for as Dean 
Stanley wrote, the cliaracteristic of Westminster 
Abbey which most endears it to the nation is the 
fact that it is the resting place of famous Britons, 
from every rank and creed, and every form of 
mind and genius. The earliest connexion of the 
Abbey with modem science and with the Royal 
Society goes back to the seventeenth cjentury, 
when Sir Robert Moray, the hrst president of the 
Royal Society, was buried in the centre of the 
South Transept at the expense of Charles II. He 
died in 1673. Two years later, Dr. Thomas Willis, 
one of the earliest professors of natural philosophy 
at Oxford, was buried in the Abbey, and his 
interment was followed in 1677 by that of Isaac 
Barrow, the first Lucasian professor at Cambridge 
and the Master of Trinity. Both his grave and 
monument are in Poets’ CJomer. Just half a 
century separate the burials of Barrow and of 
Newton ; but in the interval Dean Sprat, the first 
historian of the Royal Society, was buried in 
St. Nicholas’s Chapel, and Thomas Tompion, 
‘father’ of English olockmakars, was buried in the 
centre of the Nave. 

Newton died on March 20, 1726 (O.S.) or 
March 31, 1727 (N.S.). For several days his body 
lay in state in the Jerusalem Chamber and then 
was buried on the south side of the Nave near the 
Choir. “His countrymen honoured him in his life- 
time,” wrote Voltaire, who was in London, “and 
interred him as thoo^ he had been a king who 
had made his people happy.” Though there are 


memorials to men of science in many parts of the 
Abbey, it is around the grave and monument of 
Newton that the greatest, number are to be found. 
Just in front of the monument are the tablets to 
Kelvin, Maxwell and Faraday, a little farther off 
are the gravestones of Telford and Robert Stephen- 
son, while in the grave of Tompion lies also the 
body of his pupil and successor “Honest” George 
Graham, who on November 24, 1751, at night, 
was brought from his liouse in Fleet Street and 
laid with his master. To the north of Newton’s 
grave, in the Aisle, are the graves of Darwin and 
Herschel, and a little farther to the west those of 
Lyell and John Hunter. Like Boyle, Hunter was 
first buried in St. Martin-in-the-Melds. Boyle’s 
grave was lost sight of through the rebuilding of 
the church, but Hunter’s coffin in the vaults of 
the new church was discovered by Frank* Buck- 
land, and through the action of the Royal College 
of Surgeons in 1859, was removed to the Abbey. 

Also in the north aisle, btit to the oast of the 
grave of Darwin, are the eight memorials clustered 
around the tomb of Sir John Thynne, a zealous 
Sub-Dean of the Abbey. Here in 1888 was placed 
the medallion of Darwin, and beside that are now 
memorials to Joule, John Couch Adams, Sir Joseph 
Hooker, Alfred Russel Wallace, Sir George Gabriel 
Stokes, Lord Lister and Sir William Ramsay. 
The ten windows lighting the aisle are also 
memorials, and on some of them are to be found 
the names of Richard Trevithick, Isambard 
Kingdom Bninel, Robert Stephenson, Lord Kelvin, 
Sir Benjamin Baker and Sir John Wolfe-Barry. 
There were once windows to the memory of Joseph 
Locke and Sir William Siemens, but these have 
been removed. 

Of the other memorials in various parts of the 
Abbey, the group in St. Andrew’s Chapel is the 
most interesting, for here, beside the statue of 
Telford, are the tablets to Sir Humphry Davy, 
Thomas Young, Dr. Matthew BaUlie the anatomist, 
Sir James Simpson and Lord Rayleigh, and also 
the monument to Sir John Franklin. Not far 
away, in St. Paul’s Chapel, is to be found Chantrey's 
groat statue of Watt, whilst elsewhere ore to be 
found the graves or monuments of Sir William 
Spottiswoode, Sir John Pringle and Martin Folkes, 
three presidents of the Royal Society, John Wood- 
ward and Dean Biiokland, Major James Rennell, 
Sir Stamford Baffles and the young Lancashire 
clergyman and astronomer Jeremiah Horrocks, 
who on November 24, 1639, was the first to 
observe a transit of Venus. Horrocks died in 
1641, but at the time of the transit of 1874 a 
memorial, placed within that of Newton’s nephew, 
John Conduitt, at the west end of the Nave, was 
erected with an inscription upon it by Dean 
Stanley. 
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Science and the Community* 

By the Right Hon. J. Ramsay MacDonald, P.C., M.P., F.R.S. 


I MUST l)egin by expresKing two things that are 
upniost in my mind at this moment: the 
thanks we all owe to Mr. Radford Mather, the 
generous founder of tiiese leetures, and the honour 
I feel at having been asked by the Council of the 
British Association to deliver the first of them. 
Mr. Radford Mather has been impressed by the 
importance of the work of the scientist in the 
ordinary everyday life of our people, especially at 
this moment ; and, after a long life enlivened by 
8(^iontific and social interest, he feels keenly that 
a recognition of that work is not only owing to the 
scientific worker himself, but also will be helpful 
in inducing the public to \ise the advantages 
which the scientist has put at its disposal. 

The history of scientific discovery and the 
application of scientific knowledge to human 
activities in every field reads like a romance, and 
I can imagine no more interesting career for any- 
one whose tastes lie in that direction. The interest 
and importance of the scientific career, however, 
are not confined to the laboratory or the classroom, 
hut should ho regard wl as a major, if indeed not 
the major, creative influence on this generation. 
In national economic well-being, esin^cially in 
making high standards of living possible, in the 
evolution of both the powers and forms of national 
institutions, in the efforts to create and secure 
social harmony and co-operation, the scientific 
method, if followed, would be of great assistance 
and would save some futile experiments, mistaken 
agitation and unworkable proposals. Thus, the 
politician as well as the professor, the housewife 
as well as the manager of groat works, wliether 
they are aware of it or not, depend in the per- 
formance of their work upon whether the public 
mind not only responds emotionally but also sets 
about making that response with the same care as 
to facts and the same anxiety as to methods as the 
man of science shows in his special field. What 
are called ‘moving' descriptions of human ills, 
quite accurate as to facts but left without carefully 
studied conclusions as to treatment, often become 
serious obstacles in the way of satisfactory remedies. 

In all public affairs I myself am an unrepentant 
evolutionist. There must be changes, not for the 
sake of change, but because social harmony and 
progress require it. Were it not so, civilization 
itself would soon become a relic, and we should 
have to deal with a society which has breathed its 
last progressive breath and has reached the stage 

• FlUSi thi‘ flmf Hmdfnrd Mother Lecture of the Brttah A)«»ocl»tlcui, 
deUvored at the Eoyal Institution on October 


of disruption through evolution, because it is not 
adapting itself to the new conditions which are 
the immediate offspring of its own life. Civilization 
is not a static state but one of dynamic activity 
which requires direction. The most lasting and 
fruitful of changes are those which arise from the 
failures of existing conditions or their hitherto 
imperfect successes. Or we may put it this way 
in full accordance with the truly scientific mind : 
Creation was kfft imperfect for man to carry it 
on towards completion by coming to understand 
it, both as an accomplishment and a promise. 
The place where the shoe pinches either body or 
mind is the spot where disruptive unsettloment 
shows itself first. The remedy is not to curse the 
shoe nor to content ourselves by describing the 
pains. The shoe should 1)6 adapted so that it may 
be useful (as it was intended to be) without doing 
what it was never meant to do — ^rack us with 
pain. 

Pain in the individual corresponds with dis- 
comfort and unrest in the community. Both are 
signals of harmful processes and call for study and 
treatment in the scientific spirit, in order to pre- 
vent more serious results — serious illness and 
death in the individual, revolution and disruption 
in the community. 

By the scientific method it might often be 
possible to prevent even the pain and unrest. This 
optimism in progress, however, assumes that on 
awakened interest in the work of the experimental 
scientist will incline the public to follow, in 
its own special concerns, the methods and spirit 
of the scientist himself. I make no plea for the 
scientist as statesman. He will not be likely 
to be any better than Platons philosopher. The 
plea I make is for a practical democracy, but 
if democracy is to triumph in the attack now 
being made upon it, it must have a method, 
and 1 believe that the records of the scientific 
worker and the way he sets about his w^k will 
steady and clarify the popular mind not only to 
complain eloquently, but also to conclude wisely. 

In these days, when science is renewing its 
claims to be regarded as an essential part of 
cultural education and to rank in value with the 
humanities for that purpose, it must be able to 
show that its pursuit is not only to discover facts, 
but to influence values of life as well, and that it 
can not only put power into men’s hands, but also 
quicken the human qualities of mind which take 
care that that power is used for human well-beuig 
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and prepress. The Boieutigt a>8 citizen should take 
a lively concsem in the way his disco verios are used. 
Prof. Lancelot Hogben contributed a thought- 
provoking paper to the Blackpool meeting in which 
he emphasized this dictum : '*Tbe cultural claims 
of science rest on the social fact that the use and 
misuse of science immediately affects the everyday 
life of every citizen in a modem community.’* 

If at the end of a generation the great contribu- 
tion that scientific activity has made to the life 
of the community is to produce a power of 
destruction wliich can be used to appal the most 
indifferent to human suffering and injustice, the 
labours of the scientist of our time run the risk 
of being jK^rmanently deplored. This is now 
being widely recognized by scientists themselves. 
On the other hand, the part which our present 
scientific research can play in social well-being 
and solidarity depends upon an enlightened 
popular view^ of the value and significance of 
tliose re8ear<hes and their uses. 

Standards of life have undoubtedly been raised 
and opportunities for improving wages provided, 
whilst leisure has been extended and the con- 
ditions tinder which people work, even in spite 
of some serious shortcomings, greatly improved. 
Human stress and strain have become con8idera• 
t ions in work, and the adaptability of the individual 
to employment has greatly easexi the discomforts 
and disappointments of the worker. These 
tendencies have by no means exhausted themselves, 
and an enlightened determination to maintain the 
conditions of uninterrupted consumption of pro- 
ducts by increasing the share of the worker will 
minimize the hardships of any at -present- uncon- 
trollable slackening in the market demands for 
production and labour. 

The needs dealt with by these scientific investiga- 
tions cover an extraordinarily wide field indicated 
with interesting clarity in the annual reports of 
the Department of Scientific and Industrial 
Research and its organizations, such as the 
National Physical Laboratory. From those it is 
seen that organized research extends apace, and 
that the co-operation between scientists and 
industrialists has become a well-marked feature 
in our industrial life. Industry is no longer satisfied 
with Bjmradic consultations with science. This has 
led, as the last annual report of the Department of 
Scientific and Industrial Research records, to a 
steady improvement of the efiScienoy of our 
industry and the comforts of the working staffs. 

Furthermore, there is a steady growth of the 
acceptance of scientific effort on the part of 
industrialists, and a spirit of co-operation between 
the srientist and industrialist has been developed 
to an encouraging degree, so much so that we may 
well say that we have been witnessing the creation 


and development of a new industrial organ with 
a well-marked function, 

T must limit my excursion into those fields to 
which modem scientific discoveries are leading us, 
which have been so interestingly dealt witli iti 
papers read at the Blackpool meeting of the 
Bntish Association last year, and which find a 
voice in some most challenging articles in recent 
issues of the scientific press. Nor will scientists fail 
to obsorvf^ the meaning of that most significant 
resolution passed by the recent Trade Union 
Congress agreeing to a Committee of Scientists 
with whom Congress can consult on policy, outlook 
and methods of handling their special work. Thus 
a scientific front is being created, with the co-opera- 
tion of all classes and interests, bo encourage 
scientific inquiry and to use it to promote com- 
munal well-being. 

The advance in the investigations of the 
scientist is not, however, universally welcomed. 
The reason is that science and machinery mean 
prott}^ much the same thiiig in the public mind, 
and two accusations are made against machinery 
which are in very many minds as they see what 
wonderful things science has done in recent years. 
The first expresses a general doubt whether this 
inacliine age has brought us any benefit at all, 
and is anything more than an unfortunate by- 
road in world history. It is argued that, in pursuing 
the machine, man has lost his soul and those 
qualities which proved that he had a soul. That 
great question in sDsthetics cannot be dealt with 
in this lecjture even as a side issiie. I believe that 
a very large part of the case for it is based upon 
the misuse of acienee for which the man of science 
has nothing to do, and cannot be blamed. But, 
further than that, I am not at all sure but that 
science will bo found to provide the antidote — 
conditions of leisure and (iulture which will enable 
us to rediscover the qualities of life which modern 
society is said to have lost. 

In many quarters science is regarded as the 
enemy of human beings who desire to live as self- 
supporting workers. So has it always been at 
times of great change in industrial production. A 
reply which reminds us of the experiences of labour 
in history, that the displacement of men by 
machinery has always been but temporary and 
that with an increase in national wealth we also 
have an increase in the national demand for 
labour. There is some evidence that that ex- 
perience is being repeated to-day. It is, however, 
rather unconvincing to the man who actually 
finds himself unemployed because a machine more 
efficient than himself as a producer has taken bis 
place in mine and factory. Be that as it may, 
machinery which takes the place of the hard, 
uninspiring and deadening drudgery of human 



758 


NATURE 


beings is all to the good, and that which multiplies 
the efficiency of human skill is also aD to the good. 
Human safeguards and benefits come from other 
directions — ^mainly from an increase in leisure, the 
fsnjoyment and use of which are amongst the most 
pressing of social problems to-day. And there is 
another pressing problem in front of us. How to re- 
duce cost of production without, lowering standards 
of life ? Scientific invention properly used, I be- 
lieve, will give us a chance to solve both problems. 

The other trouble is kept fresh and urgent by 
what we read every day in our newspapers of the 
great advance due to science in the destructive 
forces of the world, as shown in China and Spain, 
and will be repeated with increased horror wherever 
war breaks out. If we cannot avoid war, we cannot 
avoid the very worst that can happen in warfare. 
But this raises issues which de|)end upon other 
considerations than those of the field of science. 
Science increases power which can be applied both 
to life and de^th. The men who have made air 
forces possible, for example, have also created civil 
air fleets, and if the communities cannot make and 
keep peace, or if they ore so blind as to follow 
the aggressive actions of their rulers, democratic 
or dictatorial, the consequences are theirs. If 
peace is not secured by, say, diplomacy and the 
will not of one but of all nations, it is both a false 
judgment and a cowardly one to blame the 
scientific engineer a^nd worker. The action of the 
farmer in growing com and food for war is exactly 
of the same kind as the engineer who makes flying 
engines. Peace or war is not the responsibility 
of scientists scientistSy except in very special 
coses, so long (and it will always be) as the dis- 
coveries which huToase our peaceful and beneficial 
resources can be used for war machinery. 

At the same time, there is a feeling amongst 
many scientists that the ease by which their 
labours may hei misused in this way should make 
them, os citizens, sharers in creating and upholding 
the public opinion of the nations to which they be- 
long, interested in protecting their work from being 
outrageously abused os beneficial poisons can be. 

I have presided over various international 
conferences of chemists, engineers and others 
interested in this question, and one and all gave 
a hearty response to every mention of this interest 
and duty of theirs. Scientists will also remember 
that from that distinguished scientific body, the 
Boyal Academy of Sciences at Amsterdam, came 
a resolution which after discussion at the general 
assembly of the International Council of Scientific 
Unions, in April last, led to the appointment of a 
committee with the following terms of reference : 

**The Committee, at suitable intervals, should 
prepare a survey of the most important results 
obtained and of the directions of progress that are 


October 30 , 1937 

opening and of points of view brought forward 
in the physical, chemical and biological sciences, 
with reference to : — 

“(1) their interconnections and the development 
of the scientific picture of the world in general ; 
‘‘(2) the practical application of scientific results 
in the life of the community. 

“The work of the Committee is limited strictly 
to scientific activity/* (See Natitm, April 24, 1937 , 
p. 697, and May 22, 1937, p. 869.) 

This is the concern of the political organization 
of citizens, including scientists, but not specifically 
as scientists. In any event, we ought to be careful 
not to go upon altogether false scents, or set up 
issues whit^h are too narrow to end the ills from 
which we suffer. We can go back to bows and 
arrows but that wiU not remove the grievances of 
nations for which they will fight, nor supply the 
enlightened diplomacy which can keep the peace 
without injury to a nation’s sense of injustice. Do 
not let us be misled by thinking that the scientist 
as such can stop war. The military leader can use 
the triumphs of science to disgrace warfare. That is 
all. In any event, scjience cannot cease to follow the 
exliortation of Carlyle to “Produce in God’s name”, 
and it would be bad for humanity generally if it 
tried. It is not scientific to deal with the offshoots 
of evil. The scientific method goes to their roots. 

Let us face our present conditions in the historical 
and biological spirit, and much progress in the 
science and art of applying science to society and 
government can be recorded. 1 am familiar with 
the complaint that the average scientist in Great, 
Britain has been in despair about his difficulty 
of getting the discoveries of science which directly 
affect publi(j welfare appreciated by Government. 
It would bo well for Governments to remove this 
grievance so far as it is sound, aJid the creation 
of the Departments whiejh I have mentioned is a 
start in better conditions and prospects, and is 
already having a beneficial effect on administra- 
tion. Still, departmental contacts with science 
ought to be extended without delay, and India 
and the Empire — especially the Colonial Empire 
for which we have more direct responsibility — 
should not be overlooked, as indeed everyone 
acquainted with the work of Manson and BonaJd 
Ross knows has not been done. 

It must be evident to eveiyone who has thought 
about the social consequences of advances in scien- 
tific research that they call for a reinvigoration of 
social science. The experience of later years points 
out the urgent desirability for close co-operation be- 
tween the scientist, the industrialist, and the man of 
affairs, to enrich tiie lives of human beings, to hdlp 
such changes as will diminish the dimiptive forces 
in society, and to promote social solidarity which 
lies at the root of human progress oi^ happin^« 
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The Biology of Crossing-over 

By Dr. C. D. Darlii^oa 


S EXUAL reproduction consists of two alter- 
nating processes : feHilizalion, by which 
two germ cells containing each a single set of 
chromosomes fuse and produce a zygote with the 
double number of chromosomes, and meiosis, by 
which the double number is reduced and germ 
cells are again formed with the single number. As 
Weismann first pointed out, the biological im- 
portance of these processes is that they enable 
the hereditary differences between the chromo- 
somes to be recombined in the greatest number 
of ways to give the greatest number of different 
individuals and therefore the 
greatest sc*ope for natural selec- 
tion to act in directing evolution- 
ary change. 

In recent yewrs we have come 
to know precisely how this re- 
combination takes place, not 
merely in one organism , but 
probably in all sexually repro- 
ducing organisms. The method 
is both more complicated and 
more efficient than Weismann 
imagined. In the mother-cells 
which are to imdergo meiosis, 
the chromosomes are present as 
single, instead of the usual 
double, threads of particles. By 
a combined study of ultra-violet 
photographs of the particles in 
DrosophUay and of the genetic effects of breaking 
the threads with X-rays at a series of points along 
their length, the particles have been identified as 
genes, the atomic units of heredity^ The chromo- 
some threads correspond, as we should expect, in 
pairs, and come to lie side by side in pairs, gene by 
gene. Their attraction is therefore specific. They 
then coil around one waother, and this coiling proves 
that they have two properties that might well be 
expected of them. It proves that they are each in a 
state of torsion such as that which determines the 
ordinary contraction of a chromosome into a rod- 
shaped body at mitosis. It proves also that the 
threads do not slip around one another. They stick 
together Mke two threads of wool placed side by side. 
The attraction of their genes for one another must 
therefore be specific in position, that is, not merely 
between thegenes but b^ween the parts of the gene*. 

If we imitate the physical condition of the 
<^omosomee while they are paired and coiled by 
pboing wocffien under torsion side by 


side, we find that they coil round one another but 
at the same time necessarily uncoil themselves 
internally. The relational and internal coiling (as 
we may call them) are opposite and in equilibrium. 
The stability of this system is attested by its use 
in all spinning operations. 

The coiling equilibrium of the paired chromo- 
somes is upset by their division, and we then find 
that the half-chromosomes, or chromatids, arising 
in this way are as we should expect coiled round one 
another. But other changes take place at almost 
the same time as the division and are presumably 


determined by it. First, the divided chromosomes 
separate : they no longer attract one another. 
Secondly, chromatids of petrtner chromosomes break 
at opposite points and the broken ends uncoil and 
rejoin so that exchanges of chromatids occur 
between the separating chromosomes. The chromo- 
somes, although no longer attracting one another, 
are held together by these exchanges, or chiosmata, 
wliich appear in varying ntimbers and positions in 
different chromosomes and in different ceils. 

The special mechanical situation of chromo- 
somes dividing while they are paired thus deter- 
mines the breakage and reunion which we call 
crossing-over. In the absence of crossing-over the 
partner chromosomes fall apart and are unpaired 
at all later stages. On this process, therefore, the 
later reduction in number and segregation to 
opposite daughter-cells equally depend (Fig. 1). 
T^us crossing-over, which is the only regular 
genetic change that the chromosomes undergo 
in their history, is the immediate condition of 



Fig. 1. 

OtAOBAM 8UOW£KO TUK HttttllflS OR 0HAN0K8 BY WHICH CROSSmO-OVEK DETBS- 
MtNKS CHIASMA FORMATION AND THK LATER ASSfiCJATION, ORIENTATION, AKO 
SEPARATION OF A PAIR OF CHROMOSOMES. ThK CIRCLES REPRESENT CEN^rHOMERES 
OR SPINDLE FIBRE ATTACHMENT CHKOMOMERBS. 
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reduction and segregation, which are the external 
changes essential for sexual reproduction. Special 
exceptions to tliis rule we will consider later. 

Crossing-over within every pair of chromosomes 
is thus essential to sexiial reproduction, but, 
leaving out this primary consequence, we f5an sort 
out its secondary biological conseciuences into 
several convenient groups. 

First we must take the 8im[)le effect of crossing- 
over in recombining parts of chromosomes, the 
effect which has been made the basis of genetic 
analysis in Drosophila. Without crossing-over, 
each chromosome would be a permanent individual, 
varying and being selected as an individual like a 
plant clone or any other asexually reproducing 
organism. With crossing- over, the individual unit 
of variation and selection will be the unit of 
crossing-over, which in practice is the gene. 
Cytological observation lias therefore shown that 



Metai)lmNc> AnaphauH 

Fig. 2. 

PlAOEAM SHOWING THE SERIES OF CHANGES BY WHICH A 
PAIB OF CHROMOSOMES, OIFFKRINO IN REGARD TO THE 
INVERSION OF A SEGMENT, HAVE CROSSING-OVER IN THAT 
SEGMENT WITH THE CONSEQUENT FORMATION OF ONE 
DICENTRIC AND ONE ACICNTRIC CHROMATID. 

the gene structure established by crossing-over 
experiments in Drosophila is applicable to all 
sexually reproducing organisms. The sizes of the 
genes and their physiological activity or inertness 
will lie different in different organisms, but their 
methods of inheritance, variation and selection 
will lie essentially similar. We may expect, for 
example, that, as in Drosophila, chromosomes or 
parts of chromosomes in which crossing-over is 
reduced or suppressed will mutate to an inert 
state in which they will (continue until by chance 
breakage they are loHt\ 

One respect in which species differ most signi- 
ficantly is in the amount of crossing-over taking 
place in their whole chromosome complements. 
This is one factor affecting the amount of total 
recombination that will take place among the 
genes at meiosis. The other factor is the number 
of pairs of chromosomes themselves. By adding 


this number to the average total frequency of 
chiasmata in the mother-cell, we can obtain a 
rec<rmbiruttion index which will be a measure of' 
the average total number of independently segre- 
gating gene-blooks in the species. This index is 
0 in male Drosophila melanogaater, 12 in the female, 
36 in Zea Mays and about 76 in man*. It is clear 
that these enormous differences will affect the 
character of variation in a species, though in what 
way it remains for us to find out. 

One general property of the recombination index 
may be noted. A low index has a positive selective 
value. This may be shown in the following way. 
The chiasma frequency is under genotypic (control ; 
it is therefore capable of selection and is usually as 
low as is consistent with regular pairing of the 
chromosomes. On the other hand, it is much 
easier to increase chromosome numbers, both by 
doubling individual chromosomes and whole sets, 
than it is to reduce them. Nevertheless we have 
to-day a very large proportion of organisms with 
low chromosome numbers. More than half tlie 
angiosperms have twelve pairs of chromosomes or 
fewer. It follows that while some recombination 
is a great advantage, too much is a disadvantage. 
Presumably a certain stability in combination 
gives the maximum efficiency in the selection of 
different combinations. In this regard Fisher has 
remarked*' that there is more crossing-over in 
Nature than would seem desirable. The reason is 
now clear : each pair of chromosomes has to have 
at least one chiasma in order to undergo meiosis. 

There is another genetic effect of crossing-over 
that is entirely different from that of recombina- 
tion ; namely, its effect in certain kinds of structural 
hybrids. Most organisms that have not been 
closely inbred are structural hybrids of one kind 
or another. The commonest kind is the inversion 
hybrid, which has a segment of a chromosome 
inverted relative to its partner. When crossing- 
over takes place within such a segment two new 
chromatids are produced, one joining the two 
centromeres of the chromosomes and tiie other 
joining their two ends and lacking any centromere 
(Fig. 2), When the bivalent formed in this way 
attempts to divide, the ‘dicentric’ chromatid forms 
a bridge between the daughter nuclei, and the 
‘acentric’ one, incapable of movement, is lost. The 
bridge may break anywhere along its length, so 
that new chromatids are produced having some 
genes in excess and others lacking. Thus the 
primary structural change of inversion gives rise 
to secondary changes such as reduplication and 
deficiency. These are changes of ‘balance’, and 
rank with intra-genie changes and position changes 
as one of the three effective means of variation. 
The original variation becomes the basis of future 
variability. This does not mean thkt viuiation 
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within an endogamous group will be cumulative. 
Equilibrium is presumably reached by the effect 
of structural change in decreasing fertility, or a 
new ayst/om is established by the breaking up of 
the group into two smaller genetically isolated 
groups, that is, by the fission of the species. This 
property of genetic isolation brings us to the last 
important relationship of crossing-over. 

So long OB we have a structurally homozygous 
stock with crossing- over taking place at intervals 
between all the varying genes, no stable combina- 
tion of variants can be maintained without 
elimination of cross-overs and loss of fertility. 
Optimum adaptation always demands such a 
combination, for adaptation depends on the inte- 
gration of the whole gene system. The most 
generally recognizeti way of Hecuring stable com- 
binations is by geographical or ecological isolation. 
In the same way inter-sterility may st^cure a 
genetic isolation of two types of combination. All 
these methods depend on an isolation of zygotes. 
But an eqtially important method is the isolation 
of chromosomes or parts of chromosomes by 
structural change. When a small inversion or 
translocation occurs in one chromosome of a 
species, crossing-over is restricted or abolished 
between this changed segment and its normally 
arranged partner. Any gene differences occurring 
within this segment are held together in a more 
or less permanent combination. A new unit, a 
new order of integration, is established in this way. 

It is through this special type of unit that three 
important types of discontimiiiy arise in Nature. 
The simplest type is that by wliich two groups 
which remain interfe|;J;ile diverge within a species. 
It is probably the basis of tlie discontinuity 
between Avena fattia and Triticum SpeUa and their 
allied forms, which differ essentially in a group of 
genes lying in a part of one chromosome. A second 
t 3 q)e is that by which the sex-determining chromo- 
somes (X and Y) come to be distinguished. 
Originally one jmir of genes in these chromosomes 
determines the sex difference by their segregation. 
Later other genes become associated with them in 
two groups which show no crossing-over. Their 
crossing-over may lie suppressed structurally by 
an inversion or some other similar change. It 
may also be suppressed genotypically, and here we 
come to the exceptions in which crossing-over does 
not take place at meiosis at all. This situation 
arises in the heterozygous sex in certain insects 
where a new pairing mechanism is introduced 
instead of obiasmata. It is only one sex, however, 
that is affected, and tlxis shows us that in the last 
resort it is not chiasmata which are indispensable 
for meiosis but crossing-over which is indispensable 
for the specie. The exclusion of one sex from 
oroBsing-over has a special effect on one chromo- 


some, the T-ohromosomo. Where sex is determined 
by the segregation of X and F, the F, being con- 
fined to the heterozygous sex, is permanently 
excluded from crossing-over. The result of this is 
shown in evolutionary series when we compare 
difierent animals. First the F becomes inert as in 
Droaophila, later it becomes smaller as in the 
Mammalia, finally it is lost as in many Orthoptera*. 
The intermediate stages show different transitions 
according to the })08itions in wliich crossing-over 
is localized before its eventual suppression. In 
whatever way crossing-over may lapse, a group 
discontinuity arises between the two sex-determin- 
ing cliromosomes. This discontinuity differs in its 
effect from that arising between species merely in 
that the two types it distinguishes are mutually 
adapted for sexual reproduction*. 

The third type of discontinuity occurs in 
plants. It is that which arises between chromo- 
somes in establishing a permanent hybrid of the 
(Enothera type. Here an interchange of segments 
between two different cliromosomes is the origin 
of the system. It operates by suppressing crossing- 
over between the middle segments of the chromo- 
somes, and when all the members of the comple- 
ment are affected by the interchanges and are held 
togefher in a single ring at meiosis, only two types 
of gamete are produced, and all the chromosomes 
of one type are prevented from crossing -over with 
those of the other in their middle st^gments. Thus 
complex differences arise owing to the isolation 
not of zygotes nor of parts of one pair of chromo- 
somes but of parts of all the chromosomes of the 
gamete, a gametic isolation. The differences 
between the two gametes are of the same order as 
the differences between two species. 

Other mechanisms occur in the dog roses and 
with certain kinds of parthenogenesis whereby, as 
in (Enothera, a large part of the genes ore prevented 
from recombining. With such systems stability 
has been achieved at the expense of variability, 
and we have arrivefl at what we may call a sub- 
sexual method of reproduction. 

In these various ways and in many others the 
study of crossing-over shows us that this simple 
and universal mechanical property underlies most 
of the important relationships with wliich we are 
concenwd in genetics. Variation and adaptation, 
hybridity and discontinuity, sex -determination 
and species-formation operate and develop ac- 
cording to the varying occurrence or suppression 
of crossing-over. Grossing-over is the primary 
variable in the evolution of genetic systems. 
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News and Views 


Sir P. C. R^y, C.I.E. 

SiB Peafuu:*a Ray has rotirod from the Palit 
profostiorslup of ciiemistry at the University College 
of Soioaco, Calcutta, a post which he has held since 
1916, tuid has befm elected {irofeasor omeritus. His 
retirement is a notewortliy event in Izidian science. 
The whole of Sir Pnifulla’s active life has been spent 
in Calcnttn. After r<j(^eiving his early training in 
chemistry at the Presidency CV>llege under the late 
Sir Alexander Podler, )io worked ff>r some years in 
Edinburgh undoi- Prof, Crum Brown, greuiuating 
there with the degree of D.So. On returning to 
Calcutta he in due course succeeded Sir Alexander 
Pedlor as professor of chemistry at the Presidency 
College, where he remained until his retirement from 
Government service in 1916. Sir Prafulla’s own 
investigations, carried out in ctillaboration with 
numerous students, were for many years concerned 
mainly with the chemistry of the nitrites, to which 
he mode a notable contribution, whilst more recently 
he has added to our knowledge of thio-compoimds 
and metallic complexes. Sir Prafulla was the first 
to organise in India a true school of chemistry ; h© 
gathered around him a brilliant band of workers 
whom he imbued with his own enthusiasm for 
sciaixtiQo research. Many of these have attained 
positions of ominonce. 

The m^tivities of Sir Prafulla R4y, however, have 
not been confined within the laboratory walls. Ho 
found time to write a history of Hindu chemistry, 
which has become a classic, and to found, and become 
honorary director of, a largo chemical works, the 
Bengal Cherriical tind Phamiooeutical Company. In 
his later years he has been much interested in political 
and social questions. His students have for him an 
cxtraoniinttry veneration and alTection, which is not 
surprising since he embodies all that is best of the 
true Indian “Guru**, Outward marks of the esteem 
in which he is held have not been lacking ; ho was 
api)()mtod C.T.E. In 1912 and knighted in 1919, He 
woe president of the Chemistry Section of the Indian 
Science Congrosa in 1915 and of the Congress in 1921, 
whilst ho was the first }^resident of the Indian Chemical 
Society (1924-26). In 1933, in celebration of his 
seventieth birthday, the Society published a com- 
memorative volume, to which contributions were 
made by chemists of all nationalities. Into his well- 
earned retirement Sir Prafulla will take with him 
the best wishes of all scientific workers, 

British Association : Mather Lecture 

Ma. G. Rai)poei> Mathkk, to whom the British 
Association owes the foundation of the Radford 
Mather lecture, is a retired engineer, now living at 
Wellingborough. Mr. Mather, who combines wide 
scientific knowledge with a deep appreciation of the 
necessity for social service, has many and varied 


interests. He has given specjial attention to the study 
of those forces which govern lainimal surface rela- 
tions, and it was during a correspondence dealing 
with such matters that the attention of Mr. Mather 
was directed to the increasing interest shown 
by the British Association in the reperciisaions 
of advances in scientific knowledge on the well- 
being of the community. Mr. Mather has 
endowed a triennial lecture, to bo given in London 
or the provinces, to bo call^ tlie Radford Mather 
lecture, and to deal, for the most part, with the 
social implications of the advancement of science. 
Mr. Karnsay MacDonald gave the first lecture of the 
fountlation, and portions of his address appear ©Iso- 
wher© in this issue. Th(i scientific world is much 
indebted to Mr. Radford Mather for this foimdation, 
and it is a matter for regret that, in view of his great 
age — bo celebrated the ninety -sixth anniversary of 
his birtliday on October 17- -bo was unable to be 
present at Mr. MacDonald's address. 

Science and the Community 

In tho first Radford Mathor lecture of the British 
Association entitled “Science and the Community*’ 
delivered at the Royal Institution on October 22, 
the Right Hon. J. Ramsay MacDonald paid an 
eloquent tribute to the value of the scientific method 
and its brood application to human needs. Science 
is one of tho greatest creative forces of this generation, 
and the guidance of scientific research is indispensable 
in treating many of the ills arising in a civilixation 
which is not a static state but one of dynamic energy 
calling for direction. The most lasting and fruitful 
of changes are those which arise from the failure or 
imperfections of existing conditions ; discomfort and 
unrest in the community, like pain in the individual, 
arc danger signals which call for scientific study and 
treatment. Such pain and \mrest may oven be 
preventable by scientific treatment, and while making 
no plea for the man of science as statesman, Mr. 
Ramsay MacDonald indicated a wide field in which 
tho scientific method might assist in the development 
of a rational and brood policy. Health and the home 
life of the people are two directions in which fimda- 
mental changes and advances may be possible in 
this way, and he suggested, too, that the example of 
the scientific worker is in itself of value in steadying 
and clarifying the popular mind not only to complain 
eloquently but also to conclude wisely. 

The dual plea that the man of science as oitixen 
should take a lively interest in the way his discoveries 
are used and that the contribution of science to social 
welfare depends upon an enlightened popular view 
of the value and significance of these researches and 
their uses, led to a final plea for a reinvigoration of 
social science, which is of special interejst in view of 
Lord NufBeld's recent offer to tlie tJniversity of 
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Oxford for btiilding a new college especially for social 
soienoes* Mr. Bamsay MacDonald claimed that close 
co-operation between the man of soienoe, the in- 
dustrialist and the man of afPaire is needed to assist 
the changes which diminish the disruptive forces in 
society and promote the social solitlarity lying at the 
root of human progress. This reminder of the futility 
of blaming science and scientifio workers for tlie 
horrors of war is ecjually timely. Although science 
has increased the power which can be applied both 
to life and to death, jjeaoe or war are nf>t the re- 
sponsibility of men of science as such, and tliey may 
well claim that by making war more widespread they 
have driven home the responsibility for warfare, 
which lies in the moods of man rather than in his 
mechanical inventions. 

The Evolution of Torpedo Craft 
It was but natural that in his presidential address 
to the Institution of Mechanical Engineers on 
October 22, Sir J. E. Thomyoroft should deal with 
the development of torjRHio craft. He was a child 
five years of age when at Chiswick liia father. Sii* 
J. I. Tliomy croft (1843- 1928) built the TAghtning, the 
first torpedo boat in the British Navy, and he has 
thus witnessed tlie growth in size, speed and power 
of torj>edo boats, torpedo boat destroyers and the 
newest motor torpedo boats. Together with Sir 
Alfred Yarrow an<i Jaoquos-Auguetin Normand, of 
Havre, Sir J. I, Thomyoroft was a pioneer of water - 
tul>e boilers, forced draught and high-speed enginw, 
and from the works he founded at Chiswick and 
Woolston have oonxe many of the most notable vessels 
ever launched. Towards the end of his address. Sir 
John Thomyoroft ma<le some interesting observa- 
tions on the skimming principle applied to boats, 
and on the need for simplification in worshijjs. As is 
well known, the motor torpedo boat, first brought 
into use in the Great War, is of such a design that 
when sufiScient speed is afctain<?d it skims or planes 
along the surface of the water. Some people think 
the principle might be applied to larger vessels, but 
8ir John pointed out that whereas a 50-ft, motor- 
boat will skim at 30 knots, a 300-ft. destroyer would 
have to attain a speed of 70 knots, and this would 
necessitate engines of 200,000 horse-power. Apart 
from the propellmg machinery, ships to-day are 
filled with mechanism. The very complexity of this 
raises the question as to means by which it ii to be 
kept in order, and this led to the suggestion that the 
work of mechanical engineers should be in the 
direction of simplification, 

Co-ordination of Fuel Interests 
In his presidential address to the Institute of Fue 
on October 14, Sir Philip Dawson traversed the 
whole range of fhel -producing and furf -using industries, 
pointing especially to the leakages and inefficiency 
resulting from the absence of co-ordination between 
the differmt inteieBts. Although the different fuels 
we to a considerable extent complementary, the 
«»y«tein of firee competition leads to intemeoine 


conflict, while desirable goals such as the elimination 
of smoke and the greater production of licjoid fuels 
receive inadequate attention. Such surveys have 
often been made in the last fifteen years, and Sir 
Philip comes, like others before him, to the con- 
clusion that the Government should set up a strong 
central advisory body to co-ordinate the fuel activities 
of Great Britain. Hitherto, such proj)Osal« have 
jiassed unheeded, but now lie holds that the national 
interest demands action. Oial should become the 
raw material for satisfying modem domands in new 
form. The future requii'es a smokeless, pure atmo- 
sphere in which to live, and suitable solid, liquid and 
gaseous fuels for every side of national activities. 

The Appraisement of Lighting 

Fob the twenty-second Guthrie Lecture before the 
Physical Society on Ootolier 22, Dr. C. C. Patei-son 
discussed **tho Appraisement of Lighting’*. Dr. 
Paterson pointed out that as teclmiques liave become 
available during the post thirty years, the art of 
appraising lighting has changed and advanced 
greatly. Like so many other subjects, however, that 
of lighting and seeing has been and is held in check 
by the inevitable tendency of those who practise it 
to define it at any epoch in terms of the quantities 
which they understand. Whereas research can 
stretch out whore it pleases, it is difficult for a practical 
art to advoniie foster than the established techniques 
for apfiraising its merits. The earliest standard ever 
ado|)ted, specifying a candle of a certain weight in a 
lantern, is one which has many advantages and which 
under a changed form is still probably the most 
widely adopted. Tlie most easily measure<i charao- 
teristio of a light source is luminom intensity, but a 
measure which is of more value in estimating the aid 
to seeing is that of luminous flux. With the advent 
of ilifferently colomed light sources difficulties of 
such measurements have grown. Tho adoption of 
an internationally accepted relative luminosity curve 
for the average human eye has brought the measure- 
ment of intfmsity of illumination to a high state of 
accuracy for sources witli continuous spectra. The 
use of the photocell has added to speed and repetitive 
accuracy, but not to absolute acciu'acy. 

Thk measuring of light souroes giving a few lintjs 
only of the spectrum offers a very much more difficidt 
problem which has been met by the use of sub- 
standard lamps and carefully selected and calibrated 
filters. However, with different colours errors creep 
in. Seeing is fundamentally a matter of contrasts in 
colour and in brightness, and it is these factors which 
should be measured. There are several methods of 
measuring brightness. Photography lias been used 
for registering the effects of lighting on the human 
eye and recording them x^ermanontly on photographic 
plates. Wlien tho brightness of two contrasting sur- 
faces has been measured, we still have no accepted 
methods of expressing them in terms of their aid to 
vision. Frichner's fraction, which is an approach in 
this direction, deals only with threshold vidues, and 
our interests lie in vahies far above those. Tho new 
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technique of television offers an opportunity of con- 
trolling contrast. Details of the original picture and 
the reproduced picture at one stage are both held in 
terms of electrical energy and can be manipulated. 
With coloured light our problem is not merely to 
measure colour, but also to measure and specify 
colour and colour' rendering profierties. The colour 
of light ctin readily bo specified on the I.C.I. trichro- 
matic system, oml a rapid technique for indicating 
the colotir of a light source din^tly on this system 
has recently been evolved. No standard has yet, 
however, been set up for the colour-rendering pro- 
perties of light. 

Devil's Dyke, Wheathampstead 

Thk jiresentation to t he public of land at Wheat- 
hampstead, wliioh has been made by Lord Brocket, 
oliairman of the Hertfordshire Society of the Council 
for the Preservation of Rural Kngland, as a personal 
gift oomnicmorating t he c<ironation of King George 
and Queen Elizabeth, preserves as an open space in 
perpetuity a site which, as has been shown by the 
excavations of Dr. R. K. Mortinu^r Wheeler, is of 
outstanding archcBological and historical significance. 
For in addition to the four acres of the jirohistoric 
earthwork, known locally as the Devirs Dyke, as 
J^jrd Brocket annoimoed in handing over the 999 
years* lease to the Wheathampstead Parish Council 
on October 23, the adjacent area of one hiindi'ocJ 
acres will also be preeervecl as an open space under 
an arrangement he pi'ojioses to make with the 
Hertfordshire County (’oimcil and the National 
Trust. It was here, Dr. Wheeler has shown, that 
there was situated the fortress, or oppidum, of more 
than a hundred acres hi extent, the largest and 
strongest in Britain as yet known in its f>©riod, which 
was held by the Belgic tribes who had settled in 
Britain not long before, and of which the capture as 
the heachjuarters of the British forces waa the climax 
of the campaign in the second of Ctesar'a invasions 
of Britain ; while almost iniraediately after that 
event, it would seem, it became the parent city of 
the British stronghold, also excavated by Dr. 
Whet^ler, at Verulamium, which f)receded tl»e Roman 
occupation, 'I'he importance of the site for the history 
of pro -Roman Britain lays a debt of gi*atitudo to the 
donor for his gift upon circles far wider than those 
immediately aflected by its preservation of local 
arnejiitios in the future development of the district. 

Archaeological Evidence and "Development* 

It is unfortunately only too true that in many 
instances no private benefactor has been available, 
nor has public interest been sufficiently strong, to 
save relics of the past thought by many worthy of 
preservation, as the Wheathampstead site will be 
preserved. At the same time, land development and 
public improvement have not invariably nm entirely 
emmter to the interests of the arohesologist. Not 
only have they brought to light antiquities of which 
the existence under the surface of the groimd wm 
unsuspected, but also on occasion they have mad© 
possible archeological investigations which other- 


wiwj it would probably have been impossible to 
undertake. The exploration of so large a site os tliat 
recently excavated at Colchester would have been 
diifieult, if not definitely impossible, liad it not been 
canied out in conjunction with the making of the 
new rood. It is, however, not only the destruction 
of antiquities that is to be feared. Among other 
dangers there is the possibility of serious confusion 
of evidence which may follow the removal of archaeo- 
logical material from one area to another. An 
instance in point is mentioned by Mr. S. E. Winbolt 
in a communication to The Times of October 22, in 
which ho records the discovery of a Roman house in 
the course of widening a road at Wiggonholt near 
Ihd borough. The soil fromjhis site is being trans- 
j>orted by lorry to Pulborough (Causeway, two and 
a half miles away. The discovery was made on the 
site of cottages called lackfold (cabbage patch) ; and 
in the soil have been found fragments of Roman 
pottery, Samian and Castor, the foot -ring of a large 
Samian bowl, and a complete upperstone of a disk 
quern, fourteen iiajhes in diameter, as well as a 
mortarium of first- to second-century tjq)e. Mr. 
Winbolt points out that future excavation on the 
Causeway, which is being widened on both sides, 
might bring to light R<jm»m material from the Wiggon- 
holt site, which would lead to quite erroneous con- 
clusions as to the relation of the Causeway to Stane 
Street, Local societies might well be at pains to 
record any such shifting of material from sites within 
their resj)eotivo areas. 

British Museum (Natural History) ; Acquisitions 
Thb most important recent zoological accession to 
the Zoological Department of the British Museum 
(Nattiral History) is perhaps a collection of mammals 
and birds made by Messrs. Charles and Edward G. 
Bird in the Mygybiikta region of North East Gre.en- 
land. The collection is of special interest sinoe it 
contains examples in breeding plumage and chicks of 
birds well known in the British Isles in winter, such 
as the knot, sanderling, tumstone and brent goose. 
There are also specimens of the iJtarmigan in breeding 
plumage, as well oh yoimg birds and small ducklings 
of the king eider — a rare visitor to Britain. Among 
the mammals are specimens of the lemnxing, skulk 
and skeletons of arctic foxes, and various seals. 
Another important acquisition to the Department 
is the mounted head of a chobe situtunga (LimnotragiM 
speJe^i adousi) presented by Major Hemy Abel Smith. 
This rare antelope is known only from about a 
dozen specimens and enjoys a distribution to the 
south of the Zambesi between the Chobe Swamps 
and Lake Ngaml in Bechuanaland. Among the 
accessions to the Department of Entomology is the 
very valuable collection of buttorffies formed by 
Major P. P. Graves in the Near East, particularly in 
Palestine, Asia Minor, Byrisk, the southern BaHkons 
and Greece. This collection is made up of more than 
9,000 specimens, and is particularly rich in material 
from historic localities which were extensively worked 
by German and Austrian collectors in the middle of 
the last century. 
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Thb Department of Geology has recently acquired, 
throtigh the generosity of Mrs. E. M. Reid, a 
valuable collodion of fruits and seeds from the 
Pliocene of County ptirham, Germany and Russia, 
most of which have been figured by her in the 
Journal of Botany and the Quarterly Journal of 
the Geological Society* In conjunction with M. P. 
Marty, Mrs. Reid has also presented nearly 700 fruits 
and seeds from the Pliocene of France, The Depart* 
inent of Botany has been presented witlt more than 
seven hundred drawings by the late Dr, A, H. Church. 
Most of the drawings were made in connexion with 
the preparation of further volumes of ‘*Typos of 
Floral Mechanism”, of which only one volume, 
that of spring flowers, w'as published in 1908. A 
number of the drawings are in coloiu, but prob- 
ably those which are of most interest are line and 
wash drawings of stages in the development of the 
different floral typos. The drawings, accompanied by 
descriptions and manuscript notes, mostly ready for 
publication, are prolmbly among the most accurate 
that havf^ been made. The Department has also 
received about 900 gatherings of flowering plants and 
400 gatherings of lichens and mosses which have 
been made by C. O. and E. O. Bird in the Mackenzie 
Bay area of the east coast of Gretmlarid. The collection 
is well preserved and is valuable as coming from so 
far north. H. G. Vovers has collected about 500 
numbers of flowering plants and cryfitogams on the 
Oxford University Exi)loration Club’s Faroes Bio- 
logical Expedition. The Museum Herbarium has boon 
so far very p(K)r in plants from this area, and the 
collection, therefore, is the begirming towards filling 
an important gap, for many of the forms lioscribod 
appear to be very similar to some occurring in the 
British Isles, the land nearest to them. 

North Pole Station 

Nbws from the Soviet North Pole Expedition is 
given by the Soviet Union Year Book Press Service. 
It would apt>ear that the floating station is drifting 
southward towards north-east Greenland. This was 
to be expected from what is known of the gonoraJ 
trend of Arctic currents. Under wind tiction there 
are easterly or westerly deviations from this main 
direction. The drift to the south has averaged 
2^35 miles a day since the establishment of the 
station, and the speed is increasing as the East 
Greenland Current is api)roachetl. Dining the first 
month the drift to the south was 84 miles and timing 
the fourth month it was 96 miles. A sounding in the 
vicinity of the Pole showed a depth of 2,346 fathoms, 
and it is imlikely that much greater depths occur 
in the Arctic Sea. The intermediate warm layer 
of water which Nansen discovered north of Spits- 
bergen and explained as being saline Atlantic water 
lioa been found near the Pole at depths between 
12 and 80 fathoms. At a depth of 36 fathoms the 
water temperairure was foiuid to bo almost zero, with 
a steady fall with increasing depth to — 0*67® C. at 
the bottoim It is of interest to note that the inner 
parts of the Arctic Sea in the vicinity of the Pole 
are rich in plankton and have much larger animal 


life. The floes ore even and flat. The smooth floes 
worts of course, reported by Peary, Emd did much 
to facilitate his march to the Pole. 

The Indian Oil Industry 

On the whole, the Indian oil industry figures less 
prominently in the general Press than that of other 
countries, notably the United States of America. 
The erroneous conclusion may, tl»erefore, be drawn 
that methods of exploration, production and refining 
are not so far advanced in that country as in others. 
A recent paper by P. Evans {Current Scieru*s^ 5, 
March 1937), however, clariflt>8 this position by 
giving a succinct account of modern technique w^ith 
particular reference to its application to conditions 
oncounterod in India and Burma. The main pro- 
ducing oil -fields are at Yenangyaung, Singu and 
Lnnywa in Burma ; Digboi in Assam ; and Khaur 
in north-west India. Exhaustive geological .mapping 
lias been carried out over a vast area of India and 
Burma, and maps are available ranging in scale from 
4 to 16 inches per mile. Numerous exploratory wells 
have been drilled, and the fact that the six loading 
companies in India have spent six crores of rupees 
on unsuccessful drilling indicates that neither time 
nor money has been spared in the search for new 
producing fields. Failure to locate such fields can in 
no circumstances l>e attributed to lack of scientific 
aid, for the help of the geophysicist and the geologist 
lias been freely enlisted in India and Burma. The 
former htks such adjuncts at his disposal os the 
torsion balance, seismograph, magnetometer and 
potentiometer ; and the latter the aeroplane for 
field reconnaissance of large areas, the core -drill for 
putting down shallow -bores to check structure, and 
laboratory methods of palreontology, micro -jialeeonto- 
logy and micro -petrology for the examination of 
core-Bamx>le8. 

In India, os in most other countries, the rotary 
drilling system is extensively used for all deep 
drilling, and stich cognate problems as the best type 
of mud fluid to employ, the accurate diagnosis of 
strata traversed by the drill, and the prevention of 
crooked drilling have all bt^en encountercil and com- 
batted scientifically by experts. Depths such as 
those attained in America have not yet been achieved 
in India, but there are reoonls of wells drilled to Tnf)re 
than a mile and a half, and in some cases very 
difficult territory has Iiad to be negotiated. Though 
problems of optimimi rate of production from 
individual wells and from fields as a whole are not 
absent in India and Burma, they are fortimately 
less acute than in some other countries. This is 
largely due to the fact that in India the mineral rights, 
with a few exceptions only, are vested in the State, 
and in several coses a field is worked by one company 
alone, while in Burma drilling is regulated by the 
warden of the oil -fields assisted by an advisory board. 
The principle of employing competent, fully -qualified 
geologists, chemists and engineers is followed in both 
India and Burma, and the teohnioal literature now 
available m the result of exhaustive research and 
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correlation of data from the results of past experience 
on the part both of the oU oompanies and of the 
Geological Survey of Izuiia is ample testimony of the 
progress made in the Indian oil industry since its 
inception. 

Lister Institute of Preventive Medicine 
At the annual general meeting of the Lister 
Institute* hold on June 2, the Governing Body 
presented the Institute’s forty -third annual report. 
The report contains an interesting summary of the 
research work dono during the year. Respecting 
viruses, a team of workers has contintied the study of 
a possible virus agent in the causation of acute 
rheiunatism and rheiunatic diseases, Dr. Salaman 
has continued his investigation of the antigenic 
8truot\u*e of vaccinia virus, and Sir John Ledingham 
has studied the peculiar relationship that exists 
between the filterable viruses of rabbit myxomatosis 
and rabbit fibroma. Dr. Felix and Miss Pitt have 
continued their investigations on the antigenic con- 
stitution of the typhoid bacillus, and on the virulence 
and immunizing proi>ertie8 of bacteria. Much work 
has also been carried out on vitamins and nutrition, 
and Prof. Robison has continued his studies on 
calcification. The two Svedberg iiltracentrifuges, 
provided by a grant from the Rockefeller Foundation, 
have prov^ satisfactory, and have been used in the 
investigation of virus bodies and of proteins. The 
National OoHoction of Tyt^e Cultures, housed at the 
Institute, has distributed during the year some 
5,(K)0 cultures, and 200 new strains of micro- 
organisms have been added to the Collection. 

The Night Sky in November 
The moon is new on November 3 at 4*' and full on 
November 18 at U.T, On November 20, the moon 
occults the 3rd magnitude star ^ Tauri, the dis- 
appearance as seen from Oreenwicli taking place at 
5*^ 33“ and the reappearance at fit 28“ . On November 
21, V Gominomm (magnitude 4*1) is occulted, 
the reappearance being observable at Greenwich 
at fit 8“. Conjunctions of the moon with the 
planets occur as follows — ^Ventis on Nov©mV>er P* fit . 
Jupiter on November 9^ 7^ ; Mars on November 
9^ 21^: Saturn on November 14^* Ifit. On 

November 4, Uranus is in opposition to tlie sun ; 
on this date the planet may be located between o 
Ariet is and co Arietis, stars of about the same apparesat 
magnitude as that of Uranus, which presents a small 
disk of about in diameter. Both Jupiter and 
Mars are low in the early evening sky, but Saturn, 
southing at about 20^ in the middle of the month, 
is better placed for observation. Venus is a bright 
morning star and is near Spica (ot Virginia) on Novem- 
ber 6. The variable star Algol (P Pei-sei) is well 
placed for observation throughout the night. The 
obange in light may be easily seen about IJ hours 
before and after the following times : November 
lOd 2*2**, 124 23 *oN 154 i9,gh 3.9h, 

Leonid meteors are expected between November 0 
and 20, the radiant point being about 10^ north of 
the bright star Rectus. The maximum of the 
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Andromedids is due about November 20, the radiant 
being near y Andromed®. By midnight in mid- 
November, the brilliant collection of our winter stars 
comprising those of tlie constellation of Orion, pre- 
ceded by Aldebaran and the Pleiades and followed 
by Procyon and Sirius, is well above the eastern 
horizon. 

Announcements 

Da. Ofij^rKKR Just, director of the Institute of 
Genetics at the University of Oreifswald, has been 
appointed director of the corresponding institute of 
the Health Office of the Reich at Berlin -Dahlem. 

At the annual statutory meeting of the Royal 
Society of Edinburgh, held on October 25, the 
following Council was elected : President : Sir 
D’Arcy Wentworth Thompson ; V ice’Premdmta . 
Prof. F. A. K. Grew ; Lieut. -Colonel A. G. M'Ken- 
drick ; Principal J. C. Smail ; Prof. J. Walton ; Dr. 
James Watt ; Prof. K, T. Whittaker ; General 
Secretary : Prof. James P. Kendall ; Secretariee to 
Ordinary Meetings : Dr. A. C. Aitkon and Dr. C. H. 
O’Donoghuo ; Treasurer : Dr. E. M. Wedderbum ; 
Curator of Library and Museutn : Dr, Leonard 
Dobbin. 

pRor. M. PoT^NYi writes with reference to his 
article on the recent international scientific mooting 
at the Palais do la D^couverte (NATUiiK, Oot. 23, 
p. 710) : “In my article on the Intomational Congress 
in Paris reference is made to a conversation with 
German delegates. This statement originates from 
an tMiitorial correction of the manuscript. My own 
report stated that the remarks on a better under- 
standing between Gorman and French peoples were 
mode at the opening meeting.** Prof. Polanyi*8 
original words, to the editorial modification of 
which ho roff^rs, were as follows : “Later in the evening 
I noticed a spy thrusting himself into my conversation 
with one of the German delegates. The German 
spoke about a better understanding of the German 
and French people — three delegates using the same, 
no do\ibt officially approved, phrase.” 

The Oxford University Press announces that the 
treatise on the “Science of Petroleum”, under the 
©ditorshij) of Dr. A, E. Dunstan, Prof. A. W. Nash, 
Sir Henry Tizard and Dr. Benjamin T. Brooks, 
will be published in December or January. It 
has been decided to issue the work in four volumes, 
instead of throe, as previously announced. The 
preparation of a Supplementary Volume, with ac- 
counts of work which has appeared while the treatise 
has been in the press, is under consideration. 

Erratum. — ^In the paragraph, boeed on Dr. J, 
Needham^s Herbert Spencer Leottiro, and entitled 
“Organization of Human Society”, which appears 
in Naturb of October 16, p, 679, there is a sentence 
which reads : “He suggeets that a democracy which 
produces is the* form of society most in accord with 
what we know of the biological bcuris of hum^ 
common life.” The word “experts” shotild have been 
printed after the word “produoet”. 
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Letters to the Editor 

The Editor does not hold himself responsible for opinions expressed by his correspondents. 
He cannot undertake to return, or to correspond wUh the writers of, r^ected manuseripts 
intended for this or any other part of Naturk. No notice is taken of anonymous communioaHons. 

Notes on points in some of this week’s betters apfeah on p. 774. 

COKKKSPOKDENTS ARE INVITED TO ATTACH SIMHAH SUKMAHIBB TO THEIR COMMUNICATIONS. 


Spontaneous Chromatin Rearrangements in Drosophila 

Spontaneoxts cljronioflomal rearrangeinontR are 
considered to be rare in Drosophila. (Pale and blond 
are the knowm eases.) During the post few years I 
have foimd two new cases of considerable interest, 
the detailed analysis of which was delay k 1 by external 
circiunetances. Botli coses occurred in pt^digree and 
closely watched cultures, the abnormal broods being 
among numerous idfuitieal normal ones. 

The first cose started with an uncontrolled change 
of a standard plexus cultxire, which begaii to exhibit 
an extreme plexus character witli blisters on one 
wing. It was found that here a ‘mutation’ to an 
allolo of blistered had l>een added to the plexus sto<jk. 
In studying some inten^sting ixecuHarities of this line, 
another chtuige CKMUirml. After this had happemed, 
the plexus -blistered line was examined more cJosely, 
and it was foxmd that the change to blisteriMl hod 
already entailed a retirrangement involving at least 
the additional loci white, echinus, rudimentary and 
extreme left end of the fij'st chromosome. 'I1ie now 


have already played with this idea, but hesitated 
to drop the old conception of the gene. They took 
refuge in position effects and mutations near the Ukhis 
of a break.) The idetr of a position effa<d., matle to 
save the gene concept, will also have to disapi>ear 
when it is recognized that the position effect is 
actually identical with what was calltHl a gene. The 
chroixiosome as a imit will be found to control normal 
development or wild type. The changes of the correct 
order within its chain produce deviations from normal 
development, called mutants. Though they are 
localized, there is no such a thing os a gene and 
certainly no wild type al)f‘lonioi 7 )h. Details will lx> 
published later. 

Richard ( Ioldschmidt. 

Department of Zoology, 

University of California. 

Sept. 27. 

Ionization by Radioactive Gamma and Cosmic Rays 
in Different Gases 


rearrangement resulted in the simultanooxis apjiear- The ionization by radioactive gamma and cosmic 
ance of the ordinal plexus, of wild ty^ie, of rudi- rays in different gases has been investigated by 
inentary, identical with the classic one and of a V. Masuch* since 1932 and by me since 1936*. For 
recessive type ‘mutant’ with jjomted wings, at ilie all measurements we used the same Kolhftrster 
left end of the first chromosome. Also what seems apparatus, the zero of which was separately deter- 
to Jh? on ebony allele appeared and a few less viable mined at a depth of 406 m. in the Berlepsch salt 
forms with spread plexus -blistered wings, or with mine of Stassfurt. 

only blisters. The analysis of the rather complex The effects of a radixim C gamimi ray source, 
details is nearing completion. filtered by 6 mm. of lead, of cosmic rays filtered by 

The second caae is still mort> remarkable. In one 5 cm. and 10 cm. of lead and of the penetrating 
of mimorous crosses of wild type and blistered a radiation (unfiltered cosmic rays plus radium 0 
rearrangoment ocourre<l which involved, as it seems, gamma rays from soil and free air) gave the resxilts 
only a second chromosome. This rearrangement shovn in the accompanying table, 
produced simultaneously with the 
disappearing of blistered , the 
appearance of ( 1 ) dumjjy, identical 
with the oloBHic one ; (2) vortex - 
thoraxate, the some ; (3) purple, 
the same ; (4) a plexus-liko fonn 
still to be localized ; and (5) a 
recessive ‘mutant* with folded soft 
wings. Thus three well - known 
‘mutants’, and possibly five, were 
produced os the result of an intra- 
ohromosomal rearrangement. 

It is ren^arkabi© that in both 
tliese caaes the rearrangement hit 
a whole brood, thus indicating its 
occurrence in primordial germ • Ou an arbitrary eoair, 

cells. 

These facts and others not yet ready for presenta- In Fig. I the ratio ionizetion/density is plotted 
tion, as well as the results of other workers, have as a function of the density of the gases concerned, 
convinced me — os repeat^y expressed in lectures The ionization is directly proportional to the density 
within the past three years — that the time has come of the gases only in the case of the hard components 
to acknowledge tliat gene mutations have as little exist- of the oosmio rays at sea-level. With softer oom- 
enoe as genes themselves. (A number of geneticists ponents the curves bend more and more. The effect 
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of ioxiization by radioactive ganmia rays is therefore 
different from that by cosmic radiation at sea-level, 
so much so that this behaviour may be utilized in 
distinguishing between gamma and cosmio rays*. 



Fig. I. 

Tub katio //pknsxty j^ottko aoaiwst pknsity. 

a, ■aKFJnTKHlCD PKNKTBATima ttAPIATION ; 6, UADIUM C 
GAMMA RAV8 I’lt.TKBKO MV <> MM- LEAP ; C, C08M10 
RAYS riLTERKD BY 5 CM. LEAP ; COSMIO RAYS 
FTLTKBEP BY 10 CM. LEAD. 

A short time ago Ziemecki* gave the follow^ 
results for the ratio of ionization by radioactive 
gamma rays in nitrogen, argon and kryi)ton to air : 

/Ni:/Ar:fKr - 0'4t> : 1 ;2 6«; 
while the densities are 

pNi I PAi *. PKr ’ 0*77 ; 1 : 2*06, 

These data for argon and krypton at 12 atnu agree 
with our results for one atmosphere 
I ; 2*26) showing the same behaviour. However, 
Ziemeoki believes the effects of ionization by gamma 
and cosmic rays to be rouglily proportional. Our 
niimerous measuromonts show only the hard com- 
ponents of the cosmic radiation at sea -level causing 
ionization in the ratio of tlie density of the gases 
examined. 

J. JuiLFS. 

Institute for Cosmic Ray Researcli, 

University of Berlin, 

Berlin-Dethlem. 

Sept. 15. 

* Ma«uoh. V., Z. Phy»., 79, 204 (1932). 

" JuilfN, J, and Miuttcb, V., Z. Phyt.f 104, 458 (1937). 

* JiiUft, J., Phvt. Z„ 88, 691 (1937). 

* Zlemwki, St.. Naturr. 140, 150 (1937). 


Two Spectrometers for X-Ray Analysis 

SoMXSTiMEs a conical camera has been used to 
obtain goml pictures of high -order layer-linee from a 
rotating crystal, the angle of the cone in most cases 
being about 60'’ or 90°. 

In several respects this methcKl is awkward. By 
making that angle 180°, the difficulties will be less ; 
the camera becomes more simple, the film easier to 
handle, and tlie identification of reflections will be 
more readily surveyed, every layer -line being a circle. 
Only the 0- and perhaps one or more of the lower 
order layer-lines will be missing on that photograph. 

It is possible to take a photograph on a stationary 
film and on a moving film at the same time. Another 
possibility is to couple the movement of the film 
m some manner to that of the crystal, for example, 
by moving the film parallel to the crystal rotation 
axis (but not m^ound that axis). In this way it will 


edways be possible to assign tiie appropriate indexes 
to the spots on the film. 

A simple camera design of this type is shown in 
Fig. 1 ; a circular stationary film, a ; another film 
at the same distance firom the crystal, but rotating 
with the crystal, b ; whereas the 0-layer4ine is 
recorded on a narrow cylindrical film, c. 


a 



Fig. JL 


For the investigation of powders it may be ad- 
vantageous to use a camera witii the film cylinder 
having the same axis as the X-ray beam Fig. 2). 
The reflected btiams* lying on cones, will cut the 
cylindrical film in circles ; when spreading out the 
film after developing, the picture of straight lines 
will resemble a diagram taken with an ordinary 
optical spectrograph. Esiiecially for purposes of 
Identification, as w*oll as for back-reflection X-ray 



Fig. 2. 


photographs, the method described may be useful. 
Taking a series of exposures on the same film, a 
narrow strip may be taken parallel to the primary 
beam. In that case a fiat film or plate can be used. 

I am indebted to Prof. Ir. J. A. Grutterink, who 
enabled me to design the cameras described. 

W. F, DX JONO. 

Laboratorium voor Delfstofkunde der 
Teohnisohe Hoogeschool, 

Delft. 

Sept. 20. 


Spacing of the Resonance Neutron Levels of 
Silver^ Rhodium and Bromine Nuclei 
From recent work on group and thermal neutrons', 
the constants describing the resonance absorption of 
an element can be calculated fairly accurately. This 
simplifies the estimation of the average spacing of 
the resonance neutron levels in the experiment of 
Chao and Fu* and makes it possible to woHc with a 
thinner paraffin scatterer so as to obtain a beam of 
neutrons distributed more uniformly over the energy 
spectrum. We liave now made measurements with 
a paraffin scatterer of only 2 mm. thickness. The 
neutron source consisted of 100 mgm. radium sur- 
rotmded with 12 gm. beryllium, and the acid^terer 
in the form of a spherical shell was of 4 cm« outer 
diameter. Detootors of sfiver, rhodium and bromine# 
approximately 3 cm. x 8 cm. in siie, were exposed 
at a dmtanoe of 1^2 om. from the p«uraffin, and the 
induced activity was measu^ with a Gei^-likuller 
counter, ^ 
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l<et the neutron capture oroBs-eection due to the 
exiatenoe of a aingle resonance level be written as 

A 

® js?i (if. 


■Frn’ 


where JSf and 2r are the energy and half width of 
the level, both to be expressed in volts. Then the 
ratio of the capture cross -sections of the resonance 
and thermal neutrons with self induction is given by 






o, : o* .= 2iiV‘'*P ' ((>-(>26)‘'‘£;r* 


This formula when applied to the capture cross- 
sections of the group and thermal neutrons, should 
give an approximate value of T and hence of Af 
except in the case where the first negative resonance 
level is closer to zero energy than the first positive 
level (as might be the case of bromine). 

Let be the upper limit of the continuous spe<itnim 
of the neutrons scattered from paraffin, the numb(:ir 
of soattered neutrons received by the detector i>er 
volt energy range and jier second, \i the absorption 
ooeflSoient of the p rays per atom of the dotefitor, 
and ni the average density of the resonance levels 
per volt. Assuming T and A to be constant for the 
resonance levels located in the continuous neutron 
spectrutn, we can easily deduce the following apjiroxi- 
mate expression* for the total number of p-rays given 
in one second by a thick detector in the saturatiiin 
state : 


m 


^ • 


To calculate we make the photo-electric cross- 
section of l^ryllium nuclei e(pial to 2 x 1(H* cm.*, 
the proton -neutron scattering cross-section equal to 
10 X lO-** cm.* and E^ equal to 1*42 x 10* v. 
Knowing V, A , E^ and we can evaluate Hj from 
the measured values of p and ZN. Various quantities 
used in our calculation arc o<)lle<5ted in the following 
table, where column A gives the average spacing of 
the resonance levels, all referring to the short period. 
For Ag, the second value is obtained with a thin 
detector of surface density 0*0(5 gm./om.*. 

Br* 

•Neutitm ab»oiption o(M*lllolQ(atfl of this element doUjnnlued by T, 
The values of A here obtained are seen to 1^ in 
good conformity with the location of the ordinary 
neutron groups. It is, however, to be noted that the 
present calculation is based on various cross-sections 
which are only known approximately, and it can be 
fiirther improved when the accuracy of these quan- 
tities attains a higher degree. 

C. Y. Chao. 

T. H. Wan«. 

Physios l>M>artraent, 

Tsing Hua University, 
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Changes of Colour by Injection of Pituiury Extracts 
in a Dogfish (Scyliiorhinus canicula) 

Injections of pituitary extract were peiforxned 
on an exceptionally light-coloured dogfish obtained 
in the Aquarium at Dinard in August 1937 ; in this 
fish the usual large patches were very faint, and eo 
were the small spots or maoulss. At a distance of 
ten yards from the tank, the lack of colour of the 
integument made the animal very easily distinguish- 
able from its fellows. The condition could not properly 
be described as albinism, the pigment not being 
altogether lacking : apart from a certain amount of 
pigment, faintly but evenly extending over the whole 
of the back, there was a dark spot, about one third 
of an inch in diameter, behind and above the right 
gills. With the exception of the pallor of the skin, 
this male fish was i^uite similar to the others in size 
and shape. 

The extract used (Post-hypophyse Choay No. 4) 
contained half of the posterior lobe of ox-pituitary 
{)er c.c. and the injections were mode intraperiton- 
eally, 

Rksults 

The first injectio7i (0*26 c.c.) was without apparent 
effect. 

second injection (0*7 c.c.) caused the following 
changes : 15 minutes after — a slight darkening of 
the skin ; 30 minutes after — a very distinct darken- 
ing : the patches appeared shari)ly, the spots became 
darker, the fish could only bo distinguished from 
the others by a mark made on the ffii, its colour 
being os dark as that of the nine or ten normal fish in 
the tank ; 3 hours after — condition unchanged ; 

18 hours after — the fish had almost resumed its 
original whitish colour. 

The third injection (I c.c.) gave exactly the same 
results. 

A control injecUtm was then given of 1 c.c. of sea- 
water : it did not infltienoe the colouring in the least. 

The fourth injection of the same pituitary extract 
was then made (1 c.c.). The darkening was as great 
as before, but lasted only about three hours. 

A fifth similar injection (1 c.c.) produced darkening 
which lasted twenty to twenty-two hours. 
rAf A ( - v^i) stage an injection of anterior 

0-866 5 ‘ lobe of pituitary was tried (0*5o.o.) of 

0 878 0^9 extract containing 0*26 gm, of 

0 lu 66 gland x>er c . 0 . (Zoo-An telobyl Koussol ) • 

. H. Wan«. It gave no results. 

An injection of another brand of posterior lobe 
extract (Zoo-Postlobyl Roussel) containing 6 Inter- 
national Units per c.c. was given and the results were : 

First injection (0*6 c-c.) (2*5 International Units) — 
10 minutes after — the was getting darker ; 

30 minutes after — the fish became indistinguishable 
from the others in the tank ; 3 hours after— original 
colour nearly restored. 

Second injection (1 c.o,) : Same results but moie 
lasting (12 hours). 

Forty -eight hours after this last injection, the fish 
died, without having quite resumed its original 
colour : possibly the last dose of hormone had been 
too great. 

A constant reeu)tion to all the injections of posterior 
lobe extracts, especially at the beginning of the 
absorption period, was an increase in the rate of 
breathing : 70-80 respirations per minute, instead 
of 50^60 norms%. 

The post-mortem examination showed, first of all, 
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that a severe wound which the fish liad received 
from a metal fitting in the tank, four or five days pre- 
viously, had loft a fairly deep cavity filled with 
blood -clot, completely destroying the right spiracle 
and surrounding area. 

The organs seemed to be qiiite normal except the 
gall-bladder, which had apparently been perforated 
by the injection needle. 

The base of the brain revealed a }>eculiar type of 
pituitary body. The x^entral, nervous lob<^ with its 
connecting stalk and infundibulum, seemed slightly 
smaller than usual in this fish ; tlie vascular body 
(situated dorsally to the nervous lobe, between it and 
the brain) was smaller than usual, displaced laterally 
and swmed to bo grafted on to the right angle of the 
optic chiosma. In the normal fish, the two lobes are 
in contact, but can easily be separated. In this one 
the gap was evident. 

Histologically, both lobes appeared normal, but in 
the vascular bo<ly chromophobe cells tended to 
prevail. 

No trace of traumat ic lesion of the roof of the 
mouth was fovmd, and the asjf>ect of the gland secunod 
to point to a congenital condition. 

The congenital malformation of the gland might 
explain the insufficiency of the pigmentary system 
merely by husk of its dov'^elopment, or perhaps the 
gap between the two lobes prevented proper circula- 
tion betwofm thorn. 

The fish reacted to the posterior pituitary extract 
in the same way as the hyiJophyaectomized fish, bh 
obsei*\^ed in successful operations perfonnetl on 
normal dogfish during the course of injections 
mentioned. 

D. R. Barry. 

Laboratoire Maritime 
Aquarium 

et Mus^ de la Mor, 

Dinard. 

Sept, 2. 

Self-arrangcmcnt in the Mitotic Spindle under 
Mechanical Influence 

In a proviouK communication^ it was pointed out 
that in all types ef protoplasm hitherto used, fibrils 
or linear units are really jrresent, although only 
visible if the protoplasm is flowing through the 
capillary of a deformation apparatus. 

The following are more recent observations con- 
cerning the apj)eanmce of the mitotic sj)indle fibres 
after rmchatiical gelation of the anaphasic nucleus. 
No traces ef spin<lle fibres are to be seen at any stage 
of mitosis in living connective tissue cells cultivate 
in vitro under the usual conditions*. But they become 
visible as soon as acid is added (M. R. Lewis), or 
when a similar gelation is brought about by means 
of a gentle raf>ping or pressure of the culture (J. Ellen- 
horn* on living cells of J^radem'untia), or by a stretch- 
ing of the j€41y film of the culture spread out within 
a little glass frame {H. H. Pfeiffer). All recent evidence 
supports the view that the spindle is a comparatively 
rigid structure. Exi>eriments of R. Chambers show 
quite clearly that it is like an ekuttk ffel capable of 
considerable mechanical distoHion, 

It is generally assumwi that the energy for move- 
ment of the daughter chromosomes towards the poles 
is derived either from the spindle, the fibres of which 
are looked upon as contractile fibrillro {^Agfoaem), or 
from a body driving asunder the chromosomes (iStewm- 
kiUrpBT). The spindle fibres have been proved to exist 
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as positively doubly refractive bodies between crossed 
nicols*. Such a phenomenon cannot occur except 
by a flowing or pulling process. Therefore, W. J. 
Schmidt sxipports the hypothesis of contractile pull- 
ing, and compares the spindle fibres with other 
contractile fibrill® of protein nature showing positive 
double refraction*. 1'hia comparison, howevei’, may 
not be valid, because the anaphasic chromosomes 
moving towards the pole intersect the spindle fibres 
in spite of theii* rigidity. Fro/n observations between 
ci'Ofised nioolfl it seems correct to conclude that the 
spindle fibres arise in a similar way to Zoc^her’s 
tactoids*. In the geloid stage of the mitotic nucleus 
the anisotroj>ic |jarticles txiay approach each other 
owing to a dehydration process, but the oontractibility 
of the fibres does not oxj)lam the mechanism of the 
movement of cliromosomes.* 

From a theoretical point of view, them is a 
numl>f>r of interesting problenxs involved in the 
physios of a dividing cell nucletjs, and X hope to give 
a detailed communication of my experiments at the 
Fifth International Congress for Experimental Cyto- 
logy at Zurich. At present I wish to show that, 
owing to a weak mechanical influence, in the nucleus 
of meHcnohyme cells of Salarnander embryos culti- 
vated in mtrOf distinct spindle fibres with positive 
double refraction arise and give further evidence for 
anisotropic and linear structure witliin the cell. 

Hans H. Pfkiffeb. 

Kolon ial - u .Uelx^rsoo -Museum , 

Bremen. 

Sept. 29. 

» Pa-ifler, H. H., Nawe®, 188, : Cyt-ologiu, Fujli .TuWI. 

vol. (1037) ; Verh. deuUch, axd. <Je», firemen, um (1937). 

• Flsclwr, AU>., "Gewebezttchtimg’*, 3. Aufl. (MOnchuo : R. MilllfT u. 
Steinloke, 19H0 ) ; Levi, G., JSru, Anal. u. JffnltvffetrA., 81, 125, 310 nq. 
(1934). 

» Mlknhoni, J., ZeUf. u. mikr. Amt., 90. 2H8 (1934). 

* Sctmiidi. W. JT., Biodummica, 89 (1930). 

* Bchmidt. W. J,, “l>lo Dopptdbreelmna voii KAryopbiAnui. Zyto* 
pUkKina und MetApUiHma’\ p. 121 sq., 261 (Horlln i Gebr. Bomtraoger, 
1937). 

• Zocher,H..^r.unort/. Cfitm., 147, 91 (1925) ; Freuadlirh, H., Rtwlln, 
O., und SoeJlmT, K., VrutoplMma, 17, 489 (1933). 


Interaction between Cell Nucleus and Cytoplasm 

The assumption has been mode frequently that 
the genes exert thoir effects upon the cytoplasm 
during the ‘resting’ stage of the cell. This implies 
that nuclear end products of genic reactions can pass 
throtigh the nuclear membrane or at least react with 
cytoplasmatio components at the nuoleo oytoplasmatio 
interphaee. However, no explicit demonstration of 
this assumption has been given as yet. On the other 
hand, it has been proposed, again without proof, that 
the genic end -products in the nuoleus are released 
into the cytoplasm during the mitotic breakdown of 
the nuclear inembraiie only. 

It is the purf^Ho of this note to indicate that the 
two opposing views can be tested and that data ore 
a^^ailable for a decision. If the genetic constitution 
of a cell is changed, and if a oytoplasmatio effect of 
the new constitution becomes apparent in this single 
cell before nuclear division has occurred, it is obvious 
that the gone concerned has interacted with the 
cytoplasm diiring the resting state of the nucleus* If, 
on the other the oytoplasmatic effect of a 

changed genetic constitution becomes visible only 
after nuclear division and in the two ensuing daughter 
cells, then the ooaclusi<m is suggested that ibc 
disappearance of the nUolteir membrane k necessary 
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for the release of the gene^dependent siibetanoee. 
Cliangee in ganetio oonutitution occur in Homatic 
tieeueB A» the reeult of mutatione or of chromoeomal 
prooBSsee like BegregatJon, non-disjimoijon, etc. ; and 
in germ cells as the result of recombination of genes 
during the maturation divisions. 

An analysis of the few cases in which genetically 
determinetl characters can be observed in single 
ceils, in Delphinium, Zec^ Maya, the smut fungus 
Uatilayo and ChUiniyflofnonaa, indicates that sperdfic 
genes can interact with the cytoplasm during 
the resting state of the nucleus. These genes are 
concerned in tffo production of anthocyanos, of 
specific sexual retujtions, and of dilTerent morjiho- 
iogical characteristics. Further work undoubtedly 
will incj'easo the number of known cases. It remains 
to bt' sefm whether examples will be found in which 
geno-controile<l substances exert visible effects after 
the breakdown of the membrane only, as is possible 
in some cases of pollen dimorphism. 

A more complete discussion of th<^ data will appear 
in the Atnerwan Naturaliai. 

OuHT Steun. 

Department of Zoology, 

University of Rooliester, 

Hoohester, N.Y. 

Sept. 27. 


Action of Pancreatic Extract on Fatty Liver 

Kaplan and Chaikoff' have shown that the fatty 
inhltration of the liver in depimcroatized insulin- 
treated dogs can be inhibited by the addition of raw 
pancreas to the usual diet. Dragstodt* and his 
<!0-workers then showed that the active foct-or can 
he extracted from pancreas by the aid of alooliol. 
In conjunction with these investigations, we sought 
to answer the following two questions : ( 1 ) whctiier 
in normal rats the fat content of the liver con bo 
influenced by a diet of pancreas ; and (2) whether a 
variation in the fat content of the liver is linked with 
a variation of the carbohydrate content. 

Pancreatic extracts were prepared by a method 
almost identical with that of Dragstedt. Each rat 
received a quantity of extract per week oorresponding 
to 10(hd50 gm. of fresh pancreatic tissue. 

In normal fed rate (20 per cent casein, 70 per cent 
starch, 10 per cent fat), no definite dififerenct^ in the 
fat content of the liver were evident when the j>an- 
oreatio extract was added to the diet. When, how- 
ever, a fatty liver had been produced by diet, an 
average decrease from 12*8 per cent liver fat content 
to 6 ‘2 per cent was obtained by administration of 
pancreatic substance in fourteen experiments. The 
nutrition period lasted 0-14 days and in two cases 
30 days. The diet was as follows : saccharose 45 yier 
cent, butter fat 40 per cent, casein 6 per cent, mar- 
mite 5 per cent, salt mixture 5 i>er cent (Charmon*). 

Extracts of spleen, brain or liver prepared in 
exactly the mxmb fashion and fed in the same manntir 
were generally without effect or veiy much weaker 
(liver) than those of pancreas. No uniform differences 
in fat and sugar content of the blood or in the excre- 
tion of total acetone bodies were observed os between 
control rate a*id rats treated with extract. If the 
quantity of acetone bodies is assumed to be a measure 
of fatty ooid oxidation, it miiat be concluded tliat 
the poncr^tic extrapct xmder consideration is without 
^ect onikt oxidation. This conclusion is supported 
by the fact that in the two eweriments of longest 
oration, no leas body fat wa» found in rats treated 


with pancreaf,io substance than in the control animals. 
The weights in the treated animals were in general 
flatter maintained than in the controls. 

As regards the second question, it can be stated 
that in conjunction with the decrease of fat content 
of the liver of tnjated animals no moroase of glycogen 
content could be established in our brief exj>eriment«, 
BO that for our conditionfl at all events the antagonism 
between fat and glycogen in the liver does not exist. 
Experiments in this connexion extending over longer 
periods will bo reported later. 

It is clear that the rat method iKisBessos groat 
advantages in the investigation of the pancreatic 
substance. This substance could not l>e demonstrated 
in the outer medium after extended dialysis through 
parchment rntMUbraneg, Positive results could be 
obtained, however, after a brief period of dialysis 
through ‘Cellophane' and cuprophane. A strongly 
fiositive effect is obtained with pancreas autolysate. 
It is not quite clear as yet, however, if this effect 
is absoluUdy specific. The question whether the active 
principle in pancreas is choline (Best) has* to be 
clarified. The fact that the (juantity of choline 
necessary mjcording to liest could not have been 
contained in the quantities of extract fed by us is 
against this conclusion, as is also the ineffectiveness 
of extracts of the other organs numtionod. Moreover, 
choline is adsorbfnl by Lloyds reagent and can bo 
eluted by barium hydroxide, q'hese tests failed with 
the pancreatic substance under consideration. 

After the exjieriinents here reported had been 
concluded, a j>aper was publisliod by Eaton M. 
Mac Kay*, in which the rat method for the demonstra- 
tion of tile action of jioncroas on liver fat was used. 
His results are lumsistent with oms, 

B. Whapibo. 

E. Wertheimkh. 

Laboratory of Pathological Physiology, 

Hebrew University, donisalem. 

Sept. 18. 

* KapUn, A., and Cliatkoif, J. Biol, Okem., 108, 201 (1935) ; 110, 

435 (1937). 

•Van Frohanka, I., Dragstedt, D. R., and Harms, H. P„ Amar. J. 
PhytioL, lie, 122 (1930) ; 117, 100, 175 (1930). 

• Ctiaiiuon, H. J., and Wilkinson, H., Bioehem, J., 80, 1033 (1930). 

‘KacKay, E. M., Amer. J. Phy*ioh, 119, 783 (1937). 


Specific Action of Fcrricyanidc on ,®robic Glycolysis 
of Tumour Cells 

It haa been found ‘ that ferricyanide (l(>“*hiol./litre) 
Btops tBTobic glycolysis Of mammalian tumour cells, 
but it does not affect anmrohic glycolysis of any cell 
in mammals. In this respect, ferrioj^anide differs 
fundamentally from all either subBtanoes which have 
been found to check glycolysis (fluoride*, monoiodo- 
acetio acid*, glyceric aldehyde*). 

Ferricyonide is reduced by tumour cells, probably 
combining with and inactivating some part of their 
glycolytic system. Tlie action of ferricyonide outlasts 
the time of its application ; tiunour cells once de- 
prived of their eerobio glycolysis by ferricyonide do 
not glycolyse asrobioally for many hours if kept in a 
medium no longer containing ferricyanitle. 

In order to find out whether the action of ferri- 
cyanide would bo rastnoted to glycolysis of tumour 
ceils and thus be spectflo, experiments wore done with 
medulla of kidney, which has been foimd*** to be 
the only normal mammalian tissue with snrobio 
glycolysis. Eat, oat and guinea pig kt^eys were 
used. In no cose did ferricyonide check the cerobic 
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glycolywia of kidney medulla ; in so/ne ejcporimenfcs 
»robie glyoolysis was even stimulated slightly by 
forricyanide* Glyceric aldehyde, on the other hand, 
was found to inhibit both torobic and anterobic 
glycolysis in kidney medulla as it does in tumours*. 

Those experiments (see Tables I and 2) were oarrio<i 
out with O, Warburg’s manometric method^, the 
results being controlled by ohernical determination 
of lactic aoitl*. 
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Hobson and Hchdnborg*, however, have smoo reported 
the activity of triphenyl ethylene, and as these workers 
made no reference to the oommunioation in which 
we initiated this series of oestrogenic substances we 
feel that the full publication of the series now com* 
pleted will be of interest. The following table shows 
our results. 



Doze 

Feroejutsgo 

SubBtatico 

(mgm.) 

I^tlvc 

Stsrreno . . 

100 

m 

Proponyl benzene 

100 

Nil 

StUbono 

26 

100 

a : er-0fpbonyl ethylene . . 

100 

Nil 

Triplienyi ethylene 

10 

100 


6 

50 

Tetraptumyl ethylene 

25 

NU 

n i lV-I>i-l-naphthyl ethylene 

26 

NU 

a-Methyl etUbeoo 

26 

NU 

a : v-DIpheayl propylene .T 

25 

Nil 

/3-Methyl-a : y-diphenyl propylene 

26 

Nil 

a : 8 -Diphenyl but»dJeno 

26 

100 


The long duration of oestrus and the induction of 
mating are usually associated with this type of com- 
pound. Working with substances supplied by us, 
Hemmingsen and Elrarup* have demonstrated mating 
instincts of high degree in the ovariectomiased rat 
and enlianced spontaneous muscular activity, whilst 
Wolfe* has shown that our substances are capable 
of preventing the development of castration cells in 
the anterior lobe of the pituitary. 

E. C. Dodds. 

M. E. H. Fitzoebald. 

Wilfrid Lawson. 
Courtauld Institute of Biochemistry, 

Middlesex Hospital, W, 1 . 

Oct. 13. 


‘ Doddfi, fi. C., Atid UwBon, W., Natcbb, IM, 827 

* Bobson, J. M.. and Sdifinberg. A.. iHATCRS, MD, liW (1937). 

* HeiuiuinsBen. A. M,,, and Krarup, N. B., kgi. Dan$ke Videa- 
tkaberMiStUkab., Biol, Mod., 18, 8 (19:)7). 

* Wolfe, J. M., Amer. J, Phyniol., 115, 805 (1038). 


Fe^^ioyanid<^ thus seems to act exclusively and 
sjjeoifically on aarobic glycolysis of rnaimnalian tumour 
cells. 

Brttko Mendel. 

F. Stbelitz. 

Department of Medical Research, 

Banting Institute, 

University of Toronto, 

Sept. 17. 

•Mondol, B., Angew. CAw»i«, 46, No. 2 (1933). Amor. J. Cantor, 

so, No. 8 /lesT). 

' Dloken., F., and Slmer, F., Hioehmt. J., U. 638 (16£0>, 

’ LimdMgaard, B., BiwAem. X., 817, 102 (1030). 

* Mendel, B., Klin. WcAmchr.. 8 . 189 (1929). 

368 tSSf* ^ ^ > Brehme, Th., BiorAom. Z,, 200, 

• Diokene, F.. and Well-Malherbe, U., Biochem. 80 , 869 (1986), 
’Warburg, O., “The MoUboltem of Tuniouw”. (CoiiBtabte and Co., 

London, loilo.) 

•Mendel. B., and (loldBCbelder, T,. Jimhom. Z., 164 , 163 (1926). 
Mendel, B.. BiocMm. Z., 202 , 390 (1928). 


CEstrogcnic Activity of sonic Hydrocarbon Derivatives 
of Ethylene 

In an earlier preliminary communications we 
reported the activity of some substituted derivatives 
of ethylene including the hydrocarbon diphenyl 
ethykne (atilbene). Before making any further 
pubMeatton, we decided to investigate otto hydro* 
carbons of the same series as extensively as possible. 


Dust Control in Industry 

In a recent letter^ Prof, H. V. A. Briscoe and 
collaborators report on some work done in connexion 
with the solubility of quartz and other dusts. 
Speculating on the practical indications of their 
results, they suggest that “admixture of a dust such 
as that {)f fresh cement . . . might well serve to 
mitigate the efTeots of dangerous (that is, silicosis^ 
producing) dusts”. 

While the suggestion is not sufiHoiently concrete 
to afford groimd for a fruitful discussion, wo are 
nevertheless curious to learn whether the authors 
contemplate the possibility of entirely supplanting 
present unproblematioal methods of silicosis proven 
tion by others involving the increase of industrial 
dust conofaitrations. Wo venture the following 
trivial, but apposite, remarks. 

The known positive method of preventing the 
onset of silicosis among those engaged in dusty trades 
is to remove the dust from the air they breathe^ 
This can be accomplislied either by obliging 
persons working in a dusty atmosphere to wear 
adequate dlter masks, air-supplied respirators and the 
like, or to suppEress the dust itself. The former 
method, although cheaper, possesses many obvious 
disadvantages, moluding the difEcidty of enfiiroe- 
meat, and should be superseded wherever 
by the latter. Of course, the reduetkm « dbst eon* 
centrations to m absolute aero is bo;^ 
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<6iiguijeeritig and economic reaaons. Fortunately, 
however, in a ^at majority of oasee their reduction 
to a hygieniowy eatMaotory level is qtiite feasible. 
In faot, it IB safb to say that if funds and engineering 
talent were as readily available for dust suppression 
as a health measure ea they are whan it b^omes a 
question of protecting an article in process of inanU’ 
future firom injury by dust, silicosis would soon be 
of historical interest only. 

The prooedrires are well known : essentially they 
consist in the control of dust at its sources by means 
of properly designed and adeejuately ventilated 
hoo^ and enclosures. Tlie exjjenditurea involved 
are moderately higli, but not inordinately so when 
comparison is made with the annual costs of silicosis 
compensation, or with the benefjts to be aohievtKi. 
These benefits include, besides the safeguarding of 
health, many of an intangible but none tlie less real 
nature. Almost invariably the brighter and cleaner 
conditions which follow a sei'ious programme of dust 
elimination arc reflected in increased interest and 
efflciency on the part of the workers. FundainontaUy, 
dust is an asset in no industry : w© have yet to meet 
the plant manager, however resistant to the invasion 
of new and expensive ideas, who would assort that 
it was. Less, not more, dust is desirable from every 
point of view. 

For a number of years public health authorities, 
insurance companies and similar bodies have been 
waging an active campaign aiming at the suppression 
of dust in industry. They have been met half-way 
by the more progressive sections of industry. The 
advooeicy, in other quarters, of an opposite policy 
might, however, seriously retard the oarnpaigii among 
the laggards. 

J. D. Leitch. 

L, B, Leppard. 

Engineers, 

Division of Industrial Hygiene, 

Ontario Department of Health, 

Toronto. 

Sept 2. 


Havino boon invited to comment on the forogeing 
letter, I would first say that I am aitiroly in sympathy 
with its main thesis ; a plea for the suppression of 
dangerous dusts by all known means. Unfortunately 
the authors’ enthusiasm for dust suppression leads 
them to damage a perfectly sound case by overstate- 
ment. They seem, inde^, almost to imply that 
silicosis can be bo completely and satisfactorily 
prevented by masks and ventilation tliat the investi- 
gation of its cause and cure is superfluous. 

There are numerous cases, typically in mining and 
quarrying, where the suppression of dust to anything 
approaching a safe level is extremely difficult. More- 
over, as the authors admit, “the reduction of dust 
oonoentrations to absolute »ero is impossible’*, and 
the whole tendency of our recent work is to show 
that the finest firaotion of active dusts, which is the 
most difiloalt to suppress, is by far the most dan- 
gerous. It is possible, therefore, that reasonably 
good ventilation, and still more the wearing of masks, 
may give a fadse sense of security, 
m thmo ototimstonoes I am imrepentantly keen 
to fiud out why deoig&tom dusts are dangerous. The 
fact that some dusts are safe* in the sense that they 
quite certai^ cause sihoosis even where 

workers we ocntiiiuously subjected to relatively high 
is edekr proof that the dangerous 
dusla tod possess 


certain chemical properties wherein their danger lies. 
Knowing whet I know, I would cheerfully work for 
years in cement dust at a concentration of 10 or 
20 mgm. per cubic metre, but I would not willingly 
work a month in flint or felspar dust of one tenth 
that concentration. 

It seems obvious* therefore, that it is likely to be 
advantageous to odd to a dangerous dust any material* 
solid, liquid or gaseous, which can be proved to 
eliminate or even to minimize its dangerous properties. 
Whether the total csoncontration of dust is thereby 
increased is a point of quite minor importance. 

Ottr general findings in the matter of active dusts* 
have spetHlily been confirmed by the very interesting 
results i-eoently published by certain Canadian 
workers*, who have not only succeeded, where others 
have failed, in producing silicosis in small animals by 
subjecting them to freshly produced (live) dangerous 
dusts but also have shown that the addition of 
aluminium powder to these dusts makes them much 
less liable to produce silicosis. 

While I respectfully differ from these workers in 
holding that much remains to be done before any 
flefiniU? recommendation may prof)er]y be made 
about preventive measures, it is, in my view, now 
proved that the study of the qtudiiative properties of 
dusts will yield valuable results, and wo miist be 
preparetl, in due time, to follow without prejudice 
wherever the new knowl<>dge may lead. 

H. V. A. Briscoe. 

Imj)erial College of Science 
and Technology, 

London, S.W.7. 

Oct. 0. 

* Nature, 189, 768 (M»y 1, 1937), 

* Brlftcoe, H. V. A,, Matthew's, J. W., Holt, P. F., And Sanderson, 
P. M., BuU. ln»t. Mtn. and Met., April, 1987; Juno, 1937. 

* penny, J. J., Hobson, W. D., and Irwin, D, A., Canadian Mad. 
Aitoe, J„ 87, 1 (JulV, 1937). 


Designation of *^the Timc-Spacc Continuum^' 

CuMBBOUs language is the enemy of thought. If, 
as seems likely, the above quadri -verbal septa- 
pedalion vocable is to remain a centre of interest and 
discussion, it needs a handy name. 

To this end let authorities bend their fancy and 
devise a crisp word symbol for the thought. Could 
this be on the agenda of any learned society ? I 
<ioubt it. It is the normal job of mathematicians to 
decree that a simple symbol shall represent a com- 
plex ; for they know well the aiivantage of this 
procwlum. Shall the ordinary man be deprived of 
similar aids ? 

The new name would no longer need to be wedded 
to the indicative article ‘the*. Just as we say ‘time* 
or ‘space’ we would say, not ‘the time-space con- 
tinuum’ but ‘tispaoon’, or ‘espatem’, or whatever the 
name is. My own leaning is for ‘sqpafceoon’ ; but 
no matter what the word is so it be short. 

Mebvtn O’Gobman. 

The Athenasum, 

Pall Mall, S.W.l. 

Sept. 18. 


Hyperbolic Space 

Ik Natuee of October 9, 1937, under the heading 
*Ked sbifts the Distribution of the Nebula'** 
th^ is repea^ied a statement of Dr. Hubble’s to the 
effect that hyperbolio space of negative eurvaturo 
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leads to a distance ‘distribution of nebuUe which is 
contrary to observation. It is, however, well known 
that the (Stances of nebulsEs are in no sensf> ‘observed’: 
they are defined by means of theoretical formulae in 
terms of the observed apparent magnitudes of the 
nebula? . Moreover, the definitions vary with the 
process of distance -measurement envisaged. Dr. 
Hubble*s statement is, therefore, only true if (a) wo 
oecopt his particular definition of distance in terms 
of appanuit photographic magnitude, and if (6) we 
also ecoejit his identification of this distance with a 
certain one of the ejuantities figuring as ‘distance* in 
the model universes of general relativity. 

In a detailed investigation, to appear shortly in 
the Zeiischrifi f<lr Asirophysik, 1 have shown that, 
by retaining (a) and rejecting (6), all Dr. Hubble’s 
observational fornuilai are in complete accord witli a 
hyjwrbolio space? of infinite extent. His two alterna- 
tives, namely, that we must aban<ion either the 
homogeneity of the nebular distribution or the 
expansion of the viniverso in order to obtain a satis- 
factory interpretation of the data, do not, then?fore, 
exhaust the possibilities. Both homogeneity and 
expansion may bo retained provided that we modify 
Dr. Hubble’s theory of ‘distance’- 

G. 0, McVittie. 

King’s College, 

I^ndon, W.C.2. 


A Cosmic Ray Burst at a Depth equivalent to 8oo m. 
of Water 

Under the above title we mmounoed in NAXimB^ 
the results of our measurements in a railway tunnel, 
in which we observed a btmit of the size of about 10’ 
ions at an equivalent depth of more than BOO m. of 
water. In the note, however, wo regret to have made 
the following statement, which we should like here 
to withdraw : 

“Both Kolhfirster and Corlin* made measurements 
with an ionizat ion chamber down to 800 m. water- 
equivalent undergrormd. The cosmic ray intensity 
at this point was tentatively assumed to be zero. 
From the above results, however, we see that there 
still remains a very small part even at this depth.” 

The fact is that Kolhdrstor* published, contrary 
to our statement, the results of his underground 
measurements by means of the coincidence method, 
which is inde|)endent of any residual ionization. 

Y. NtaumA. 

C. ISHU. 

Ck>smic Ray Sub-Conunittee of the Japan 

Society for the Promotion of Scientific Research, 

Institute of Physical and Cliemioal Research, 
Tokyo. 

Sept. 24. 

^NUhlna Y. and Inhli C„ Natttrs, X8S, 721 (1030). 

• KolhOrstcr, W., SUt, PTtu$9, Ak. Witt., «89 (193») ; Natvrk, ISS, 
407 (1033); Phv$., 88> OHii (1034). Corlin. A., Natubs, 03 
(1934) ; Ann. (Mfiervatory Lund., No. 4, A, 05 (1934). 


Points from Foregoing Letters 


pRoy. B. Goldschmidt describes two cases of 
spontaneous mutations in Drosophila^ cultures in 
whicfi tlire(? well-known mutants, and possibly five, 
wore produced by intra-ohromosomal rearrangement. 
The observed mutations, the author states, do not 
agree with the theory postulating the existence of 
genes or gene mutations ; he would exi)lain mutations 
as due to changes in the ‘correct order’ within the 
chromosome chain, without attaching particular 
characters to special regions of the chromosome. 

A table and graph comparing the ionization pro- 
duced in various gases by cosmic rays and by gamma 
rays from radiimi C, are submitted by J. Juilfs. The 
ionization is directly proportional to the density of 
the gases only in the case of the more penetrating 
cosniic rays, and this fact may serve to distinguish 
btHween such cosmic rays and the less x^netrating 
gauiTna rays. 

Two simple camera designs, for X-ray spectrum 
analysis, are described by W. F. de Jong, who points 
out a number of advantages resulting from the use 
of a cylindrical in place of a conical camera. 

Using a thin (2 mm.) {laraffin layer os ‘scatterer* 
so as to obtain a beam of neutrons distributed more 
uniformly over the energ>' »|K?ctrum, C. Y. Chao and 
T. H. Wong have measured the induced radioactivity 
in silver, rhodium and bromine. Accepting certain 
approximate values for the cross-sections of their 
nuclei, the authors calculate the spacing of the 
resonance neutron levels in the nuclei of those throe 
©Imients, 

Cluua^as in colour produced in a light-coloured dog- 
fish ^ injection of pituitary extract ore dascribed in 
detail by D. R. Bany. 

Dr. H. H. Pfeifier discusses the iKwisible nature of 
the forces acting on chromosomes during initotk? 


division, and states that in the case of the nucleus 
of mesenchyme cells of Salatna^tder embryos, culti- 
vated in vitrOf distinct spindle fibres with positive 
double refraction arise through the action of a weak 
mechanical influence on the protoplasm. 

Prof. C. Stern suggests a method by means of 
which it may be decid^ whether or not end products 
of genic reactions within the nucleus can exert an 
influence upon the cytoplasm prior to the breakdown 
of the nuclear membrane at mitosis. 

B. Hhapiro and Prof. E. Wertheimer state that, 
in the rat, excessive liver fat of nutritional origin can 
bo removed by administration of alcoholic extract 
of pancreas. The treatment does not lessen the body 
fat, does not increase the acetone body exemtion in 
the urine and does not change the quantity of fat or 
sugar in the blood. No antagonism between liver fat 
and liver glycogen was fmmd in these experiments. 
The effective principle seems to be specific to pancreas. 

Further experiments by Dr. B. Mendel and Miss F* 
Strelitz show that potassium ferricyanide, which 
stops the transformation of glucose into lactic acid 
(glycolysis) in the presence of air by tumours, does 
not prevent this process fri>m taking place in kidneys ; 
the inhibitive effect of the ferricyanide appears to be 
Bpocifio for tumours. 

A number of ethylene derivatives have be^ tested 
for oestrogenic activity by Prof. E. C. Dodds, M. E. H. 
Fitzgerald and W. Lawson. In addition to stilbeoe 
and triphonyl ethylene, diphenyl-butadiene has been 
found to affect the mating instmots of rats from 
which the ovaries had been removed. 

Dr. G. C. McVittie points out that the distribution 
of fl^iral nebulie be interpreted in terms of 
hyperbolic apace provided that some modifioationa 
ore made in Dr. Hubble*s theory of distanee^ 
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Research Items 


PaisBOltthic Succession in England 

Mr. T. T. Patbeson has inaugurated a study of 
the palsoolithic succession in Ehigland with an exam- 
ination of finds at Bamliam St. Gregory (Proc, 
Pr^ist. Soc.t 3, 1 ; 1937). This site, a pit from 
which brick -eaj*th has be^ dug, is situated in a 
small shallow valley running parallel to the Little 
Ouse near Cambridige. It was discovered in 1933, 
but implements had been found there previously 
on several occasions in the brick -earth. The imple- 
ments now imder consideration are found in the 
gravels and sands, with intercalated beds of clay ami 
silt, in all more than sixty-four feet deep, which 
underlie the brick -earth. CofApa de poing were found 
in the brick -earth, three feet above the gravel surface. 
In the implements, six indtistries, five from the 
gravels, are distinguished by geological horizon, state 
of wear and platination, and typology. Industry 
the earliest, is heavily rolled and battered and deeply 
patinated. It is found at depth in the gravels, 
whereas the others are confined to the top layer. 
These latter are distinguishable by tiieir depth in 
the gravel and their patination and wear. Both A 
and B have suffered from the effects of solulluxion. 
The sixth industry comes from the brick -eai'th and 
is essentially Aoheulean, whereas the earlier ^vel 
industries are fiake implements. More than 1,500 
implements have been taken from the pit, apart 
from those of tabular flint and rejects. Here then 
at Bamham is a series of industries showing 
progressive development along indigenous lines un- 
oontaminated by contact with other cultural 
techniques. It belongs neither to Claotonian nor 
proto-Levalloisean ; and it is suggested that it be 
called the Bamham sequence of the Claotonian. 

Origin of Tuberculosis and Nature of the Tubercle Bacillus 

TcTBBROXJLOsxa in man and animals is almost 
universally regarded as being caused by infection 
with a rarasitio bacterium, the tubercle bacillus. 
Prof, J. Tiflflot, professor of pnered physiology in the 
Museum national d'PUstoire Natmelle, Paris, combats 
this view in an elaborate histological study of tuber- 
culous tissues (‘‘Constitution dee Organismes, Ani* 
maux et V^g^ux : Causes dea Maladies qui les 
AtteJgnent*’, VoL 3, Cause ©t Nature de la Tuber- 
ouloae. Paris, at the Mus6um, 7 Rue Cuvier : 1933). 
He maintains that the tubercle bacillus is not a 
rod-shaped ozganism (bacterium), but is a dumb- 
bell-shaped structure derived from embryonic 
in the tuberculous nodules. Tubercle bacilli, 
Recording to his view, are the mitochondria of these 
coUs* and so-oafied cultures of tubercle bacilli are 
in reality oultures of these mitoohwidria. Prof* Tissot 
believes that he has established the fact that tuber- 
ouloBxs develops spontaneously in the ii^vidual, 
R»d is not us^ly the result of contagion. He 
doesi hovmer, speak of the ‘tuberculous imto- 
ohondria’ as being a etrus, and it is not clear from 
his monograph in ediat maatmear he considers oultures 
of the so^Oi^sd bthcdUus of the baot^oloMt 

3ot in as certainly do, 

whan inoQuisi^ into a susoeptible animal. 


Embryology of the Ferret 

In a previous paper, W, J. Hamilton dealt with 
the early development of the ferret from fertilisation 
to the formation of the prochordal plate. A recent 
oommimication {Trans. Ban. Soc, Edin., 69, (1), No. 6, 
1937) carries on the investigation from that point 
up to the formation of the notochord and the meao* 
blast. The work is based on a full series of blasto- 
derms frorh the appearance of the primitive streak up 
to the formation of seven somites, and in the inter- 
pretation the experimental work on Amphibia and 
Aves has been taken into consideration. The meso- 
blast differentiates from the ectoderm at the hinder 
end of the disk and no eon tri but ions are made to it 
by Henson’s knot, the notochordal process or the 
prochordal plate. The anterior end of the differentia- 
tion of the primitive streak ceases when Henson's 
knot appears a short distance in front of it and there- 
after it only grows by additions at its hinder end. 
The downward growth of Henson's knot fuses with 
the underlying ondoderm. 

New Species of Mysidacid Crustaceans 

PnoF. Walter M. Tattersall describes some 
interesting new mysids (“Reports on the Collections 
obtained by the first Johnson -Smithsonian Deep-Sea 
Expedition to the Puerto Rican Deep”. Johnson 
Fund. Smithsonian Miscellaneous Collections, 91 , No. 
26 ; 1937. Pub. 3413). In addition to the new 
species, the rare Lophogaater longiroatris^ L, apinoaua 
and PetalophthalmiM ocxdatua are recorded. A key 
is given to the species of the genus Paridophogaakr 
and a new species P. atlarUicua added, which differs 
from P. glaber, the typo of the genus, in the eyes, 
antennal scale, rostral plate and telson. All those 
Atlantic species are closely related, and it is a 
question whether P. nutcropa described by Colosi 
from the Red Sea may not be a young form 
of P. glaher. Qaatroaaccm johnaoni n.sp. is |>eculiar 
in its male ploopods, which are very distinctive, 
especially those of the second and third pairs^ 
and at once distinguish the sj^eoies from all others 
of the genus, the females differing only in minor 
characters, 

Asiatic Flower-Birds and American Bird-Flowers 

In the warmer regfions of Africa, Asia and America, 
many flowers are pollinated by birds. In America 
the birds visiting the flowers are mostly humming 
birds which hover as they drink the nectar j in Asia 
the birds climb over the branches and extract the 
nectar when in a hanging or sitting position. W. L. 
Von dee Pijl has therefore spent some time examming 
the efforts of the stm birds (Neotariniidsa) and white- 
eyes (Zoste^ldae) to visit American bird-flowers 
introduced into Java (Ann. du Jard* Badan/kfue da 
BuUenzarg, 48, Pt. 1; 1937). The orij^nal paper 
must be consulted for details ; but, as might be 
expected, though often visited the birds, most of 
these flowers remain sterile; in many oases the 
calyx or oorolla tube has been punctured to eni^^ 
access to be obtained to the nectar. 
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Insodation and Relief 

Th® iiidiract importimce of relief in mouxit&in 
regions in determining the distribution and intensity 
of sunshine on different slopes is demonstrated for 
selected alpine valleys in Switzerland and Austria 
in a monograph cmtitled “Insolation and Relief “ by 
Miss A. Garnett (Publication No. 5. The Institute 
of Britisli Geographers, 1937). From values assessed 
for sun altitude and direction, valley azinuith and 
degrc^e of slope, maps and graphs are constructed 
for the two Bolstices, the equinoxes anrl days in early 
and late summer. The features which they portray 
are correlated closely with field studies giving details 
of land utilization, upper limits of croj) production, 
and the distribution of permanent settlements. The 
results suggest that long duration ratlier than high 
intensity of insolation is the factor of most impor- 
tance geographically, both in determining the upper 
limits and distribution of cereal cultivation and the 
position of permanent winter settlements. It is also 
shown that at some seasons of the year ubac (north- 
faemg) slopes that are geneially assumed to have 
low duration of sunshine, in actual foot may have a 
longer duration than the adret (south -facing) slopes, 
notably in the critical periods of early and late 
summer. This helps to explain what otherwise seams 
to be an unusual distribution of habitations and of 
cultivations in the valleys selected for study. 

Crust Displacements in Japan 
Series of re -levellings recently made in Japan 
show that, in many districts, chronic crustal de- 
fonnations are now taking place. In order to study 
the connexions between such inovomonts and the 
occurrence of earthquakes, revisions of the levelling 
have been mode in various x>art.s of the country, 
and especially in 1936 in the southern island of 
Kyvishib A comparison between these measurements 
and those made, for the most part, about forty years 
ago, has boon made by Prof. N. Miyabo, to whom we 
are indebted for much useful work of the same 
nature {Proc, Tokyo Jro/p. Acad., 13, 267 »200 ; 1937). 
The island is almost bisected by tin east-west line 
between Udo and Nobeoka. In the nort-bom half, 
the general movement is a tilting of the crust towards 
the north, the northern end having subsided relatively 
by about 7 in. To the south of the median line, from 
17 do to Minemata, the crust hiw risen as a whole, 
but, to the south of the latter platre, the displace- 
ments show mai'ked fluctuations, so that the curve 
representing them consists of aeginentH of linos. In 
other words, the movements recorded are those of 
orust-blockB rather than of the island mass as a whole. 

Potential of the Iodine Electrode 
The normal potential of the uiereury-merourouH 
iodide electrode, previously known only by calcula- 
tion, has Ix'en dotormined by R, G. Bates and W. C. 
Vosburgh (J. Axmr. Chem, Soc., 59, 1188; 1937). 
The cell oonsisted of a mercury -morcuroua iodide 
electrode, with electrolytes of potaesium iodide and 
hydrooblorio acid, or x)otassium iodide, acetic acid 
and eodium acetate, combined with a hydrogen 
electrode. The k.m.f. values were extrai>olated by 
an equation involving the activity coefficient of 
hydrochloric acid. In a second series of colls the 
electrolyte oonsisted of potassium iodide, sodium 
acetate and acetic acid, and the extrapolation now 
Involved tlie molality of unionked acetic acid, Tlie 
two sets of values were in good agreement, extra- 
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polation to inflnito dilution givh^ the value 
— 0*0406 volt. By combining this with the value of 
the electromotive force of the call consisting of lead 
amalgam, lead iodide, mercui’ous iodide and mercury, 
a value for the normal potential of the iodine electrode 
could be calculated. This was found to bo 
— 0*6366 volt, in better agreement with the value given 
by Lewis and Randall, namely, —0*6367 volt, than 
that in the International Critical Tables, -- 0 ‘5346 volt. 

The p-rays from I^ithium and Boron Isotopes 

The radio-elements *Li and obtained by bom- 
barding lithium and boron with fast douterons, give 
p-rays with energies up to 12 million volts. D. 8. 
Bayley and H, R. Crane {Phya. Rev., 52, 604) have 
investigated the upjicr energy Ipnits of those spectra, 
and J. J. Turin and H. R. Crane {ibid., 610) have used 
the elements ns a source in a study of the energy loss 
of energetic electrons in lead and carbon plates. The 
p-rays were investigated by a cloud -ohambefr in a 
magnetic field, the target being boinbanled with 
douterons immediately before the expansion. Both 
P-ray specitra have by insfx^ction upper limits at 
12*0d[.0*6 Mev. Since the masses of the atoms 
involved in the formation and disintegration of “Li, 
^■B, are known, the spt'ctra may be used for testing 
the validity of the theoretical formulm of Fermi and 
of Konopinski and Hh Ion beck fur the shape of the 
upper limit. The question is complicated by the 
fact that protons are produced witli unknown energy 
in the formation of ‘Li and ; btit ace^ting 
indirect evidence for the energy of tliese partiolee 
from the excitation functions, it is found that the 
Konopinski -Ublon beck theory gives considerably too 
high extrapolated values for tlie maximum energy of 
p-emission. 7'he energy loss of p -particles up to 
1 1 Mev. going through carbon is in good agreement 
with the Bethe-Heitier theory, the loss in lead is 
more than 50 per cent gieater than predicted, but 
much of this difference is to be accounted for by the 
scattering of the electrons in the lead, which causes 
the path in tlu^ metal to be considerably greater 
than that direcrtly measured. 

Physical State of Jupiter's Atmosphere 

About three years ago. Dr, H. Jeffi’eys Huggestocl 
that Jupiter was oomposed of a rooky cow? sumnmded 
by a thick layer of ice, the latter l>eing covereii by 
on atmosphere with a depth of more than 6,000 
kilometres. Mr. B. M, Peek {Mon. Not, Roy. Aeiro, 
8oc., 97, 8, June 1937) suggests that such an atmosphere 
cannot exist, his methixl being an examinatiou of an 
adiabatic mt>del, on isotherm^ model, and Anally an 
intermediate model whicli is a compromise between 
the first two. For the purpose of numerical evaluation, 
in the adiabatic and isotliarinal models the atmo- 
sphere is considered to be methane, and in the case 
of the intermediate type difft^rent proportions of 
hydrogen and metliane are taken, and pressure- 
depths curves are drawn which show the depth at 
which the solid state is reached. If the atmoi^ere 
were composed of ptre metliano, this depth would 
\m only about 35 km., and if pure hydrogen it irowld 
Ije 270 km. Whatexer model be adopted, the depth 
of the atmosphere is piobably limited to about 1 per 
cent of the radius of the planet. Mr. Peek dkMte 
the attention of meteorologists atudyiiig Jupiter to ^ 
the fact that great densities are lapkily attakied m 
the atmospliere, which would almoat oertainly loae 
its familiar charaeteristlos below a depth of 25 kin. 
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Science News a Century Ago 

Kew Gardens 

Thb botanio gardens at Kew were foundefl by 
PrincesB Augusta, mother of George III, who began 
the formation of an exotic garden in 1759 with 
William Aiton (1731-^3) as gardener. The small 
temples in the grounds were designed by Sir William 
Chambers in 1750-62. From 1772 imtil 1819 the 
gardens wore under the care of Sir Joseph Banks. 
After his death they were neglected, and on October 
31, 1837, The, Twwes published a communication 
“From a Correspondent”, directing attention to the 
state of t he Gardens. “The great fault in the manage- 
ment at Kew -gardens”, said the writer, “appeal’s to 
be the adherence to a system of niggardly expense 
and exclusiveness. There does not appear to have 
been the slightest progress in improvement for many 
years ; the old conservatories and hot -houses seem 
crammed with plants, in a state of decay or stagna- 
tion ; everything looks dingy and dirty. . . . There 
are not suffioient persons in the groiwids to attend 
imiperly to the cultivation ; it is understood that 
nine or ten men is th(^ whole strength of ilie establish- 
ment, to look after the botanical -garden and also the 
‘Arboretum*, wdiioh two divisions it is believed cover 
nearly six acres of ground. ... It may as well 
be mentioned, that a little repair would not hurt 
one or two of the temples in the pleasure-grounds ; 
and it would also be quite as well if the piece of 
water, once called the lake, but now an unseemly 
pond, were emptied of its mud and filth, or quite 
filled up.*’ 

The gardens were rescued from this state of neglect 
by the work of Sir William Jackson Hooker (1785- 
1865), who was appointed director in 1841. 

The Civil Engineer and Architect* s Journal 

In October 1837 appeared tiie first number of the 
above monthly journab In the prospectus printed 
in the first number, it was staled that the journal 
would contain descriptions and particulars of im- 
portant huikiings, manufactorii>H, warehouses, rail- 
ways, docks, bridges, piem, harbours, canals, rivers, 
water -works, gas -works, drainage, mining, steam 
navigation and machinery, together with notices of 
the transactions of British and foreign societies, new 
inventions, patents, books, parliamentary proceedings 
and “such other uaehil information connected with 
the Profession as may make it a work of general 
referonoe’*. The journal was published at 6d. a 

The Zoological Society 

At a meeting of the Zoological Society held on 
November 2, 1837, attention was directed to the 
falling off of the receipts for admission to the gardens, 
and suggestions were put fbrward for providing 
fbrth^ attractions. Mr. Vigors^ M.P., suggested that 
a suspension bridge should be built to communicate 
with the grounds of the Society on the opposite side 
of the Regent’s Oanal and that bands should be 
incttoduced oooaeionally. In replying to the discussion 
the chairman, the Rev. John Barlow, F.R.S,, said the 
Cottaon hod appointed a comrnittee to report on the 
in garden receipts and that a i^irited 
was to introduce two living 

hippopotami into the colleotions. 


Gresham College 

tlNOBB the above heading. The Twnes of November 
3, 1837, said : “Yesterday being the fii-st day of 
term these lectures oommencetl in the lecture-room 
over the east side of the Royal Exchange, when Dr. 
Southey gave the first of his course on physic. The 
number of the auditory was 36 persons, or about 
half the number to which the room could afford 
accommodation, and which being greater than on 
previous occasions is to be attributed to the greater 
additional interest felt by the inhabitants of the 
city on the subject of this endowment from the steps 
which have recently been taken to rentier it more 
public €md useful. i*he subject chosen by tlie learned 
lecturer was the history of medicine.” 

Dr. Henry Herbert Houthey (1783 -1865) was the 
younger brother of Robert Southey, the poet. He 
was physician to both George IV and Queen Adelaide. 
He was appointed to the chair of physic in Gresham 
College in 1834. 

Baron Alibert ( 1768 - 1837 ) 

Jban Louis Alibkbt, tlie founilei of modern 
dermatology in France, was born on May 26, 1768, at 
Villefranohe-de-Rouergue in the Aveyron department 
of Franco, the son of a magistrafiO. He studied 
modioino in Paris, where his principal teachers were 
Pinel and Bichat, and qualified in 1 799 with a 
remarkable thesis on pernicious fevers, of which 
several editions were published. His rise in the 
profession was very rapid, m two years after 
qualification he was made assistant physician and 
in the following year full pliysician to the Hdpital 
Saint-Louis, which he made the Mecca of dermato- 
logists throughoxit the world. In addition to several 
books on diseases of the skin, of which the most 
important was published in parts between 1806 and 
1814, and in which coloured plates appeared for the 
first time in the history of dermatology, Alibert 
deserves recognition for his works on therapeutics, of 
wliich he was the first professor in the Paris faculty, 
and a monograph on hydrf)logy. Ho also won the 
Montyon prize for a work entitled “Physiology of the 
Passions**, which was translated into German and 
Spanish. He was the recipient of many lionours both 
at home and abroad* He was |)liysician to Louis 
XVIII and Charles X, who created him a baron. His 
death, due to cancer of the stomach, took place on 
November 4, 1837, 

SchCnbein and Faraday 

In a long letter to Faraday dated Novemlier 5, 
1837, SchCnbein said ; “The french papers have been 
talking for some time about a discovery (said to 
have been made by a certain Mr. Sorel a Frenchman) 
which if it should turn out to be something more 
than a mere news-papers* invention, would be indeed 
a most wonderful thing. By dint of god knows what 
sort of substanoe, the news-papers call it voltaic - 
powder, Mr. Sorel is said to be able of changing Iron 
and any other readily oxidable metal such os to 
give them (with regard to their chemical boetrings to 
oxigen) the properties of the precious ones. Stxch a 
discovery, crfT course, cannot be made in our days 
without being turned to practical advantage and so, 
indeed, the papers tell us, that Mr. Borel is going to 
enter into pa^ership with the weU-known Mr, 
Cockerill in order to make use of his discovery in 
the large establishments of the latter gentleman.’* 
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University Events 

Cambridok.- -R. L. M. Syngo, of Trinity College, 
haB been appointed t-o the W« Levy studentship 
in bioobotnifltry. 

The following grants have been made from the 
Balfour i\ind ; £60 to Dr. D. O, Maolnnes for 

research on Tertiary and Quaternary fossil Mammalia 
of , the Bukiwa Basin ; and £26 to H. W. Lissinann 
for research at Naples on animal locomotion. 

The degree of master of arts lias been conferred 
upon Prof. T. Dalling, professor of animal pathology. 

In accordance with its usual practice. Trinity 
College announces the offer of a research student- 
ship open to graduates of other universities 
who propose to go to Cambridge in October next 
08 candidates for the degree of Ph.D. The value 
of the studentship may be os much as £300 a year 
if the pecuniary circumstances of the suooessful 
candidate require so large a sum. Candidates must 
not have reached the age of twenty-six years before 
May 1, 1938. Trinity College also offers, as usual, 
Dominion and Colonial exhibitions to students of 
Dominion and Colonial universities who wish to go 
to Cambridge next October as candidates for the 
degree of B.A., M.Litt., M.Sc.* or Ph.D. These 
exhibitions are of the titular* value of £40, but the 
College Council has power to award an ewlditional pay- 
ment. A candidate for a studentship or exhibition 
should apply through the prineijrai authority of his 
university, and his application should reach the 
Senior Tutor (from whom further particulars may be 
obtained) by May 1, 1938. 

Lrkbs.- "The title of emeritus professor has been 
conferred upon Dr, G. W. Watson, formerly proffer 
of medicine in the University. 

London. — Mr. T. 0. Stamp has been appointed to 
tlie University readership in bacteriology tenable at 
the British Postgraduate Medical School. Since 
1933 he has be^n lecturer in bacteriology at the 
London School of Hygiene and Tropical Ml^icine. 

Dr. A. K. Todd has boon appointed as fVom 
October 1 to the University readership in biochem- 
istry tenable at the Lister Instittite of Preventive 
Medicine. Since 1936 he has been an assistant in 
the Biochemistry Department of that Institute. 

The title of reader in zoology in the University 
has been conferred on Mr. H. R. Hewer, in respect 
of the post held by him at the Imjxjrial College of 
Science and Technology. 

The title of emeritus profoestu of x)lant physiology 
in the University has b^n conferred on Prof. V, H. 
Blackman, on his retirement from the University 
proftissorship in plant physiology at the Imperial 
(Allege— Royal College of Science. 

An offer by Mr. A. Chester Beatty to j)rovide a 
scholarship in radiology of £400 a year for two years 
has been accei>t^l with the cordial thanks of the 
Univemity. 1’his scholoi'ship will enable a student 
of radiology, after obt-aining the academic diploma 
in medical rmiiology, to 8f>end a year in one of the 
great radiological olinics of the United States. 

Rkadino. — T he honorary degree of D.So. will be 
conferred on the following at a Congregation to be 
held on November 29, on the occasion of the installa- 
tion of Sir Samuel Hoare as chancellor of the Univer- 
sity : Prof. James Chadwick, Six Warren Fisher, 
the Right Hon, the Karl of Iveagh, Sir Thomas H. 
Middleton and Sir Edward B. Pomton. 


October 30, 1937 

Societies and Academies 

Paris 

September 6 206, 453-472). 

^BNAUD Dbnjoy : The sing^rities of the analy- 
tical fimotion defined by a Weierstrass element, 

Mabcbi. Bbblot : The best or smallest harmonic 
majorants of sub -harmonic functions. 

Mmk. Nathamb DBMASstBtrx and Basius Fb- 
DBBOFF ; The dehydration of the double sulphate of 
copper and potassium. The changes produced by 
Joss of water on gradual heating have been followed 
by means of X-ray diffraction diagrams (Debye and 
Scherrer method). The X-ray photographs for 
CuSO^, 6H,0 and K,Cu(SO 4 )V 0 H,O for ten stages 
of heating are reproduced. 

Tryphon Kaeantassis and Constantin Vab- 
sii^XADks : The preparation of the stannoalkyl 
diiodides and their action on aromatic^amines. 

Andb^ Meyer and Henri Detjtbl : Tlie cem- 
denaation of the 2, 6-dimethyl and 2, S-dimethyl 
4, hydroxyquinolines and tlieir derivatives with 
aromatic aldehydes. 

Henry Hubert : Storm squalls in western Africa. 

Roger Gautherkt : Some projwrties of the apical 
cells of Lupiniis albua, 

Gaston Ramon : The utilization of anatoxins in 
the treatment of toxi -infect ions in the course of 
development. Sero-anatoxitherapy. 

Brussels 

Royal Academy (Bidl. Clmse 23, No, 6, 1987). 

L. Godeaux ; Romai-ks on algebraic varieties of 
bigenus one. 

G. A. Bouuenoee ; Some advice to naturalists 
on how to express themselves in their publica- 
tions, and on the subject of certain errors to be 
avoidetl. 

M. Kourenbky ; The integration of linear partial 
differential equations of the first order in Wo or 
more unknown functions. 

P. Burniat : Hypersurfaoea and canonical 
varieties. 

Miss D. Crespin ; The spectral classification of 
stars of type B and the distribution of absorbent 
elements in the interior of stellar atmo^heres. 

M. Nioouhtt : Note on the hydrogen molecule of 
stellar atmospheres. 

P. Ledoux ; The equilibrium of molaoular dissooia* 
tion in the interior of a stellar atmosphere, 

Misa F. Dehaxu : New researdbes on the “S — 
band system of the AIQ molecule and astrophysical 
applioatione. 

B. Rosen and Miss J. Mat ; Isotopic effect in the 
resonance series of Te*. 

M. NiooiJBT : Identification of new lines of NBI 
in the spesotrum of the sun’s reversing layers 

Q. A. HoMks, M, Bkunik and P, Bxrwm : The state 
of dislocation of cold^worJmd metallic ofyatols. 

J. CioAEYS and H, Saoe ; Some mnark^^ 
ohsarption oi 

MiJmiK ; ttie eleotrdnio midrpgiil^hy of bid- 
logical dbje^,. 
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BuQ. OloMO 3d., 23, No. 7, 1937. 

X* Oox»KAux : Cyelioal involutions belonging to 
an algebraic vamty of genera one- 

Th, dk Dokdsr ; The vdooity of a coupled 
reactiocu 

Thc. dk Dokubb and J. Pbiotnbkb ; The velocity 
of propagation of light according to Descartes. 
Contrary to the opinion prevailing at the time of its 
publication, DeBcartes* theory did not imply the 
instantaneous propagation of light. 

J. F. Cox : Some remarks on a note by Nisoli 
and G^ranl on a new determination of the vertex of 
the cluster in Taurus and of the star stream in 
Soorpio^Oentaurus. 

Mrs. j. Hkkby-Cobnet and L. Henry : Estima- 
tion of bilirubin in blood serum by the speotrographio 
method. 

N. BotTTAEOFF : The flow northwards of Lake 
Tanganyika during the Pleistocene. 


Washington, D.C. 

National Academy of Sciences (Proo*, 23, 351-421, 
July 15, 1937). 

C. C. Tan : ‘Compressed deficiency* and the 
location of the spindle attachment in the X-ohromo- 
some of Droaph'^ peeudo^odaoura* 

G. W. Beadle and B. EMRuast : Ovary trans- 
plants in Drosophila melanogaster : meiosis and 
crossing-over in superfemales. The ovaries of super- 
females (individuals containing three X-ohromosoines 
and two ontesomes) have b^n successfully trans- 
planted into normal females. Although such females 
are low in viability and always sterile, the transplanted 
ovaries gave fertile eggs. Mortality of eggs and larvae 
was high, however, and this and other results suggest 
that this particular lock of chromosome balance 
interferes with crossing-over and hence with the 
meohanisib of meiosis. 

A. H. Sturtevant : An effect of the Y-chromo- 
some on the sex-ratio of inter-racial hybrids of 
DroaophUa paeudo-ohacura. 

A. Marshak : Effect of X-ra^ on chromosomes 
in mitosis. For both plant and animal tissue, chromo- 
somes are most sensitive to X-rays at the onset of 
prophase ; the frequency of induced abnormalities 
js mdependent of wave-length but varies directly 
as the total length of the ohromonemata. The 
diameter of the ‘sensitive volume’ of all the chrom- 
onemata studied is of the same order of magnitude, 
and agrees with that of the average diameter of a 
polyp^ide chain or a protamine molecule. Chan^^ 
In sensitivity to X-rays induoed by treatment with 
ammonia a^ carbon dioxide also suggest that the 
‘sensi^ve volume* consists ^ material of the type 
of the protamines or histones. 

A. Twum and N. H. HoBOwm ; The action of 
oertain sabstituted phenols on marine eggs in relation 
to their dissociation. 2,4*Dimtropheaol and various 
substituted phenols iAorease the respiratoiy rate of 
aea^tunhin and at maxixmim stimulation prevent 
cleavage ; e#eot is reversible. The effect on 
cleaviige depends on theooncmtration of undissociated 
preastit/ Onoe uudde the cells, however, 
it It tbe diasooiated Ibm that is active. 

d;. IT. P. d AswaaoLD: The pro- 

duel^ of eter^y in male mice by irradiation with 
As with !!lK;4^ya^ the^^^ of irradiation 
WW is reduct^ of fitter skOi fbllowed by 
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temporary sterility ; but neutrons, as measured by 
ionization in the bakelite-walled thimble chamber of 
a standard roentgen meter, are 5*6 times aa efleotive 
as X-rays. 

T. M. SoNKEBOBN : Sox, sex inheritance and sex 
determination in Farankeciutn aurelia, tn a certain 
race of this organism, it was fomd that the individuals 
could bo divided into two classes, sex I and sex 11 ; 
members of different classes unite for conjugation, 
while those of the same class do not. Provided neither 
endomixis (disintegration of meganucleus and its 
replacement by a fission body of the mioronuoleus) 
nor conjugation occurs, all products of fission are 
of the same sox as their progenitor. At conjugation 
or endomixis, sex differentiation occurs. 

W. J. Bobbins and Mary A. Bartley : Thiazole 
and the growth of excised tomato roots. Wliile ex- 
cised tomato roots do not grow in a nutrient solution 
of mineral salts and pure cane sugar, addition of 
yectst enables them to grow satisfactorily. For the 
yeast, one of its constituents, orystalline vitamin Bi, 
oeui be substituted. Since vitamin Bi has been 
synthesized from pyrimidines and a thiazole deriva- 
tive, these parent substances wore tested, and it was 
found that the thiazole compound enabled growth 
to continue. Presumably the thiazole radical of 
vitamin Bj is the active substance. 

W. J. Robbins, Mary A. Hartley, A. G. Hogan 
and L. R. Richardson : Pyrimidine and thiazole 
intermediates as substitutes for vitamin Bj. Neither 
of these olaases of compounds ocm cure experimental 
polyneuritis in pigeons, but 5 mgm. doses of each, 
if given not more than 24 hours apart, are effective. 
It is considered that vitamin Bi is synthesized from 
these intermediates in vivo. 

L. H. Germer and K. H. Storks. The structure 
of Lon^uir-Blodgett films of stearic acid. Electron 
diffraction patterns were obtained from such multiple 
films deposited on a block of chromium-plated nickel. 
These patterns indicate that the carl^n atoms in 
these crystals are arranged in zigzag planar chains, 
the axes of which are nearly, if not accurately, 
parallel to each other, this diarection being incline(l 
downward towards the water surface from the plane 
of the supporting block. CrystaUographio constants 
have been deduced and the cross-section of the 
stearic acid reciprocal lattice constructed. The results 
have been confirmed by the examination by trans- 
mission of similar built-up films deposited on a very 
thin transi)ar6nt backing foO. 

C. Stock j A peccary skull from the Barstow 
Miocene, California. 

F. D. MmiJCR i Note on galactic structure : the 
Milky Way from Aquila to C^gnus. 

O. Zabiskx : Some results in the arithmetic theory 
of algebraic ffmotiozis of several variables. 

N. A. Haxx : Binary quadratic discriminants 
with a single olaes of reduced forms in each 
genus. 

D. Lewis and M. J. Larsen : The cancellation, 

reinforoem^t and measurement of subjective tones. 
Experimental results indicate that an audible sub- 
jective tone can be increased or decreased in loudness 
by the introduction of a harmonic of pitch the same 
as that of the subjective tone. Reinforoement seems 
to be due to constructive interference, and canoella- 
tim to destructive interfrrence ; hence the magni- 
tude of tlw subjective tone can be measured in terms 
of an eimivijent amount of sound pressure. It is 
suggafi^iea timt w tones have representation 

m t0mm of actual vfiyratioiui in the ooeddea. 
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Forthcoming Events 

marked with an aeteriek are open to the public.] 

Monday^ November 1 

iNSTltOTION OF EuKOl’RIOATi ENGTTSrKKTtH (MKUSKY ANO 

Koeth Wawss (Ltviurj'ool) Ckntrf.)» 7. — Prof. J. 
Chadwick, K.B.S. : “The Elemontary Parti clo« of 
Matter” (Kelvin Lecture). 

Tuesday^ November 2 

Ckaowick PuBiiio Lkcturr (at Mannon Houbo, 2(i 
Portland Flw^o, W.I), at 5.30.— Dr. J. M. H. Macl^ciod : 
“LeproBy in Great Britain at the Prenent Tiirjo” 
(M alcohn MorriB Memorial Iiotiture),"' 
iNSTrriTTiON OF C^iviL Enginkkrh, ttt 0.“ -S. B. Donkin : 
PrcBidontial AddrcHM. 

Thursday, November 4 

Institutk of FtrjKL (at the Junior ln«tittition of EnginoerB, 
39 Victoria Street, S.W.l), at (l. -SympoBium on 
“Waste Heat DoilcTH”. 

Friday, November 5 

iNMTJTt^TiuN OF Mkohanicau Knoinkkhh, at 5. Dr. 

P. W. LanehcHtcr, K.H.S. : “The Gaw Eitgine and After” 
(Thomas Kawkwley l.#<icture). 

Nohth-Eabt Coamt Inktitutton of Knoinkeks a no 
SHtpauiuoKHS. at 7. — Dr. U. S. Baker ; “Developxneiit 
of Hull Form of Merchant VesHclH” (Andrew Laing 
Lecture). 

jNHTmmoN OF Gab Knginkeiis, Novomlwr 2-3. Ninth 
Annual Research Meeting to l)c held at; the J nstj tutiun 
ttf Mechanical Enginoors. 


Appointments Vacant 

AFVUOATKtNS are iuvitw! I’or t!io following apiMiictnusnt-!*, on or 
before the clatea nieatlonwi : 


Tsachxk of K/<eorsrcAr4 Knoinsbrino In tbr Xorwldi Technical 
CJoIlegf* — ‘The Prinelfwl (Noveinher it). 

Chkhist (male) at the ilttyal Ordnanfie Factory, Irvine — The 
Under* Hecretary of Slate ^(‘.5), The War Office, hondon, S.W.l 
(November 5). 

SciRNTiFto Offu'ku (chemiwtry ), Scikntikic Opkickr (physics). 
Ahsistant (grade T, inale). and Absistast (grade JU, female) In the 
Keaearch Rnpartinent, Woolwich, J.<»ndoii, S.E.lH—l'hc CWef 8 uimt- 
intendent (November fi). 

FRIMCIFai, of the St. Knleifrt Kducatlou Committee* -The OirceUir 
of Education, Education Office, St. Helen V (NovemlnT 0). 

Lupturkr IN ElBOTRU’AL F 4 NOINBKRINO in Uio Forest of Dean 
Mining and Technical Scliool -Tlie Secretary, County Education 
Office, Shire Hall, Olouee»trr (November 8). 

AWHSTANI LR^ITUHRR and 0RM0N8TRAT0R in CJHKMI8TRY lu the 
King's f'ollege of Hnusehold and Social Heieuw, Cnmpden Hill Hoad. 
Xtoiidon, W.S Tiic Becretary (November S). 

hMmrRBR IN FHYHtCJH In thc West Ham Municipal (iollcge, Bomfoi*d 
iioatl, Loudon. K,16 — The IMtinitml (November 10). 

PRorg^QR or MKCHANioAt Enoinkkkinq in the Himgai Engineering 
OoUog»-“Tii« High OommiKHioner for India. OeTimal Department, 
India Hmiae. Aldwydi, Lmdon. W.C.2 (November 12). 

Ahsistantb (grade III) in the Admiralty Chemical Fool — Thc 
Secretary of the Admiralty (C.K. Branch) (November 18). 
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Higher Education for African Natives 


O NE of Mr, OrmBby-Gore’a first acts on his 
return to the Colonial Office was the appoint- 
ment of a representative Commission, under the 
chairmanship of Earl Be La Warr, to make a 
comprehensive survey of the educational facilities 
provided in East Africa, to report on the develop- 
ment of its higher educational institiitions, and to 
make detailed proposals for the establishment of 
a college of university standing for East Africans, 
The Commission spent from January 11 until 
February 19 in East Africa, and a few weeks 
ago presented its report,* 

The outstanding features of the report are its 
freedom from cant, its warm sympathy with, and 
appreciation of, the potentialities of the Africans, 
its realization of the composite conditions which 
have been created by the impact of the European 
theory of progress on the African theory of tra- 
ditionalism, and its desire to provide education 
s^vices to enable Africans to cultivate their 
undeveloped powers, not for their good alone, but 
also for the benefit of the world. Throughout its 
labours the Commission had prominently before 
it the application of the two principles of trustee- 
ship : the development of the peoples, and the 
development of the natural resources of the 
territories they inhabit. It rightly concludes that 
the better education of the African is essential to 
both kinds of development. As axiomatic to its 
report it states the two propositions that the 
primary need of East Africa is the improvement of 
With and agriculture, and that such improvement 
can best be achieved through the general education 
of Africans and by training sufficient ntxmbers of 
quaMed African exp^s. 


JWiWfcUpa (ia lUport. of fehe CommOiipn 

by ^ QoioaiM. (Cokmtol Ho. 

1S6. 


SUUonerr OffiOd. 1937). Sf. 


There have been several commissions on East 
African development. All have expressed the 
conviction that only from the Africans themselves 
can enough qualified men and women for the 
medical, agricultural, veterinary, forestry, railway, 
public works and education services be obtained 
at Q,n economic cost. To this Commission belongs 
the distinction of being the first to give details of 
the requirements of these essential services for 
qualified African persoimel. It states that within 
the next ten years, Uganda, Kenya, Tanganyika 
and Zanzibar will require at least nine hundred 
college-trained African men and women for 
those services and about the same number of 
Africans who have had a full course of secondary 
school training. Taking into consideration other 
avenues of employment for those who have 
received a secondary school training, and assuming 
that the average college graduate will look for a 
wife who has at least had that advantage, the 
Commission estimates that useful oocupations can 
be found for more than four thousand secondary 
school pupils. 

The absorption of an average of four hundred 
educated Africans a year for the next ten years in 
the service of nearly twelve million of their fellows 
does not appear too ambitious a project at first 
sight. There are, however, obstacles which cannot 
be surmounted without a thorotigh overhaul of 
the education services. A great and courageous 
effort has to be made to broaden the base of the 
pyramid on which the education of the African is 
built. The local governments must assume a much 
greater responsibility for the finance and guidance 
of education agencies, and cease to regard ex- 
penditure oa eduoation as one of those luxuries 
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on which to practise self-denial in times of economic 
depression. The task oaimot and should not be 
left so largely to the Christian missions. The local 
governments must supplement missionary pioneer 
effOTt by the provision of model institutions while 
encouraging the missions to improve those under 
their care. After sixty years of education in 
Uganda — and Uganda is the brightest spot in East 
African education — there are still not more than 
forty schools fit to provide a full primary course 
of six years. The fact that upon this small basis 
it was possible to recruit pupils to Makerere 
College in Uganda for a training to enable them 
to take places in the government services is evidence 
of the keenness of the African for education, rather 
than a matter for complacency. Makerere and 
its allied institutions are still unable to deal with 
the requirements of the Uganda Government 
alone for trained unqualified assistants for the 
public services, and it is neither equipped nor* 
staffed to provide the territories with university- 
trained, professionally qualified staffs. It is clear, 
therefore, that ** b , large expansion and improve- 
ment will be required in all stages of education, 
primary, secondary, and post-secondary** through- 
out the East African territories. The instruction 
in all types of schools, in spite of the advice and 
assistance persistently given by the Colonial 
Offit^e Advisory Committee on Education, is 
mostly of the kind that was discarded as unsuitable 
in Emopean schools years ago. It is certainly not 
calculated to give an African an intelligent 
appreciation of his own surroundings. 

It was suggested in the evidence given to the 
Commission that the paramount need of the 
territories was for Afri(’an assistants to work under 
European officers, and that plans for the establish- 
ment of university courses were therefore 
premature. The reality the Commission faces, 
however, is the demand by Africans for university 
training and full professional status, and that 
unless they find means to attain it in Africa they 
will seek it overseas. The governments need 
Africans of the highest qua]ific 4 i>tions to under- 
take an ever-increasing share of the responsibility 
in every department. To restrict Africans 
])ermanently to a low standard of employment is 
impossiblo. It would foster discontent. It would 
be a denial of the policy of trusteeship which, as 
the Commission says in a trenchant passage, 

*‘ha8 been pro<Jaimed as the policy of His Majesty’s 
Governments. It is a policy which will have to 
confront inconvenient problems, and which already 
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inspires young energies and fresh ambitions. Yet 
if the concept of trusteeship, if the method of 
Indirect Buie, are to be anything more than gUb 
evasions of responsibility they must assert Aat 
the African shaU in due course reach full maturity 
and take his place among the peoples of the 
world”. 

The Commission therefore recommends that 
the East African Governments should announce 
forthwith “a policy offering facilities for training 
Africans in due course to full university standard, 
and of giving them opportunities thereafter to 
rise in the service to the highest responsibilities 
commensurate with their abilities”. This policy 
obviously implies the provision of primary and 
secondary education on a most liberal scale in all 
the East African territories, to act as feeder 
institutions to the higher college. 

The Commission definitely recommends the 
establishment of a university college in the near 
future and of a university at no very distant date. 
It is aware of the “present very flimsy foundations 
of primary and secondary education upon which 
such institutions will need to be based, and 
realizes the possible risks of too rapid advance 
and of a top-heavy structure”. Nevertheless, it 
is convinced that the risk should be taken, believing 
that Africa can profit by our long and painful 
experiments, and can advance at a pace far 
greater than was possible for Europe a hundred 
years ago. 

The Commission proposes that the constitution 
of the higher college should be similar to that of 
institutions of university rank in the United 
Kingdom ; in other words, that it should be under 
the control of an autonomous independent body, 
with tnistees, appointed by the iSeoretary of State 
for the Colonies, to administer an endowment fund 
of at least £500,000, which it is hoped will be forth- 
coming from the local governments, the Imperial 
Exchequer, and private donors. The initial capital 
outlay required for buildings and equipment is 
estimated at less than £200,000. Of the total sum 
required Uganda is expected to contribute £800^000 
from its surplus balances, which leaves less than 
£400,000 to be provided from other sources. This 
appears a small price to pay for the provision of 
an institution which should, if it is properly (staffed 
and eqtiipped and directed by an inspiring per^^ 
sozmiity, became a centre of learning research 
from which East Africa should be abfe to draw oh 
the intellectual resoutroes of the world thzot^h the 
medium of its own peoide. - ^ ^ ^ ^ ^ ^ ^ ^ ^ 
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Mineral Chemistry and Crystal Structure 


Atomic Structure of Minerais 
By Prof, W, L. Bragg. (The George Fisher Baker 
Non-resident Lectureship in Chemistry at Cornell 
University). Pp. xiii+292. (Ithaca, N.Y. : 
Cornell University Press ; London : Oxford 
University Press, 1937.) 18«. net. 

T'HOUGH only twenty-five years have elapsed 
* since in Jxme 1912 the interference pheno- 
mena of X-rays on crystals were discovered by 
M. von Ijaue and his collaborators, experimentally 
determined atomic arrangementB are to-day avail- 
able in sufficient number to form the subjeot- 
naatter of a notable book. This advance has to a 
large extent been the result of work carried out 
in the laboratories of Sir William Bragg and of 
Prof. W. L. Bragg, and mineralogists will be grateful 
to the latter for having given them a first-hand 
and illuminating account of the results achieved. 
Prof. Bragg^s book shows clearly, as do in a more 
detailed fashion the “Strukturberichte** published 
by the Zeiiachrift fUr KriatdUographie, the amazing 
extent to which crystallography has been developed 
by the united researches of physicists, chemists 
and mineralogists. A single new method of 
experimental investigation has served not merely 
to solve-— or at least to define more clearly — a 
multitude of old problems, but also by opening 
up entirely new vistas has enabled many questions 
not thought of hitherto to be precisely formulated. 

After giving a short but instructive introduction 
on the fundamental principles of space lattice 
crystallography and on crystal analysis by X-rays, 
Prof, Bragg proceeds to what is the main subject 
of his book, the description of actual mineral 
structures. Aided by a large number of excellently 
drawn figures, he discusses in turn the elements, 
haUdes, sulphides, arsenides and related com- 
pounds, oxides, oxygen salts and silicates, thus 
adhering to the traditional sequence followed in 
mineralogical text-books. It is obvious that the 
description of the silicate group, oomprising as it 
does by for the most important minerals, must 
occupy most spstoe. Actually, about half the book 
is devoted to their structures, and the intro- 
ductioh to this chapter shows clearly that X-ray 
data have famished quite new principles for the 
chuMaAcation of the minerals concerned. The 
author makes it clear that the various types of 
silicon-oxygen framework in the silioates are due 
to g Unl^ of ttie tetrahedral silicon-oxygen 
grou]p whi<* resembloB polymerization, and 
accordingly subdivides the ideates into the 
foUpiri^ classes ; sOioatet contahiing separate 
g^ps, containmg 


complex silicon-oxygen groups, pyroxene and 
amphibol groups with silicon-oxygen chains, mica 
and clay groups with sheets of linked silicon- 
oxygen tetrahedra, a felspar group with a silicon- 
aluminium-oxygen framework, zeolite, and other 
framework structures with acid radicals or mole- 
cules of water or other compounds in the cavities. 
This enumeration alone suffices to show how great 
the changes are wliich have been introduced into 
our conceptions of silicate chemistry by the use 
of X-rays, and it is a remarkable fact that idealized 
atomic arrangements can already be given for 
nearly all the important rock-forming minerals 
such as the plagioclases, alkali-felspars, felspatoids, 
micas, amphibols, pyroxenes, zeolites, and of 
olivine, garnet, chlorite, talc, kaolin, vesuvianite, 
melilite, titanite, cyanite, sillimanite, andalusite, 
Btaurolite, etc. 

In some of these silioates, hydroxyl groups are 
present as well as the alumo-silicate anions, and 
an important part is played not only by the 
silicon-aluminium-oxygen arrangement, but also 
by octahedral units with Al, Mg, Fe, Ti, etc. as 
co-ordination centres and 0, OH or F grouped 
around them. A somewhat more detailed con- 
sideration of these circumstances might, perhaps, 
have been the stm^ting-point for a stricter system- 
atic arrangement of silicate structures. It is clear, 
however, that Prof. Bragg’s book can offer only 
the foundation for a mineral chemistry based on 
crystal structure. Of many problems, such as the 
limits of isomorphic replacement in relation to 
structural types, the variation in composition of 
many minerals, the limits of stability of various 
structures, their possible deformations, etc,, which 
to the mineralogist appear of fundamental impor- 
tance, he can give but brief indications. The many 
new problems which present themselves in these 
connexions can only be solved by the united efforts 
of ansJytical-chemioal, paragenetic and structural 
investigations. The relations which exist between 
structure on one hand and morphology, cleavage, 
twinning, etc,, on the other, have not been neglected 
by Prof. Bragg, though it was not, of course, his 
intention to enter very deeply into these subjects. 
It xnay be said, however, that such excursions as 
he does make into these ride-issues are admirably 
adapted to remind the mineralogist that a thorough 
knowledge of atomic arrangements is a fundamental 
necessity for the solution of his major problems. 

Taken as a whde, the book provides a typical 
exainide of modem trends of development in 
the fi^d of natural science. The barriers which 
fr^eriy existed . between the various branches 
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have fallen^ and eubjeote such as the nature of 
matter, the structure and grouping of atoms, etc., 
have come to be of equal interest to astronomy, 
physics, chemistry, mineralogy and biology. Each 
of these has its own jwirt to contribute towards the 


solution of common problems. Mineralogists are 
greatly indebted to the physicist whose b^k does 
so much to place mineral chemistry on a new 
foundation. 

P. Nioou. 


Lomonosov and Early Science in Russia 


Trudy M, V. Lomonosova po Fisikc i Chimii 
By B, N. Menshutkin. Pp. 537 + 5 plates, (Moscow 
and Leningrad : Izdatelstvo Akadomii Nauk 
SSSR, 1936.) 13 rub. (In Russian.) 

M V. LOMONOSOV (1711-1765), the first 
• Russian man of science, has often been 
described by his fellow countrymen as a ‘Samo- 
rodok*, a word meaning ‘nugget’. This translation, 
however, does not convey quite the meaning which 
Russians attach to ‘Samorodok*. It actually 
conveys something “of a spontaneous nature 
coming to life without an external incitement”. 

To realize what an exceptional man Lomonosov 
was, one has only to refer to the history of the 
Russia of two centuries ago. Peter the Great was 
putting the finishing touches to gigantic reforms 
and “hacking the window” in the wall surround- 
ing dark Russia. One of the new institutions 
established by the Tsar was the Academy of 
Sciences, in which Lomonosov was to lay the foun- 
dation stone of Russian experimental science. 

Prof. Menshvtkin^s book on Lomonosov’s 
achievements in physios and chemistry has been 
the work, with some unavoidable interruptions, of 
some thirty years. It presents a summary of 
many manuscripts foimd in the rich archives of the 
Academy of Sciences of the U.S.S.R. and of many 
other documents relating to this Russian man of 
science, discovered among the papers in various 
State institutions. As many of the “Discourses” 
and “Dissertations” of Lomonosov were originally 
written in Latin, Prof. Menshutkin has translated 
them into Russian, giving very interesting explana- 
tions and, whenever necessary, commentaries, 
adding to this most valuable material numerous 
notes on coiitemporary mog^^ of science with whom 
Lomonosov came in contact in Russia and abroad. 

In his preface to the book, Prof. Menshutkin 
remarks that one cannot realize the full significance 
of Lomonosov in the history of the Russian science 
unless one knows something about the life of the 
great man. 

Lomonosov was l>orn in 1711 of |>easant parents 
in a village, some hundred miles away from the 
White Sea, Already in 1723 we find his signatime 
appended to certain village documents wWcIi he 
sq^ned on behalf of his iUiterate^J^^latives. At that 


time, we learn, he read psalms in the church and 
knew by heart a score of tooks available in the 
village. At the age of nineteen years, in 1730, he 
went to Moscow to study at the Academy, a school 
conducted by the monks of a monastery. There he 
distinguished himself, and in 1736 was sent with 
other young students to tlie Academy of Smences 
founded by Peter the Great (1725) in St. Petersburg. 
It happened that the Academy was requiring “an 
experienced chemist with knowledge of mining” to 
be sent to Kamchatka, As no such man was avail- 
able in Russia, it was decided to send three Russians 
to Germany to acquire the necessary knowledge. 
Among these three was young Lomonosov. 

His first place of study was Marburg, where be 
worked under Prof. Chr. Wolfe. Lomonosov spent 
five years abroad, and upon his return to St. 
Petersburg submitted to the Academy several 
dissertations, among which was one on an optical 
instrument invented by him, as well as several 
other works : “On Silver and Mercury”, “Elements 
of Mathematical Chemistry”. One of the theses 
of the latter was “Chemistry — the Science of Sub- 
stitutions taking Place in a Compound Substance”. 
This paper, says Prof. Menshutldn, shows Lomono- 
sov’s great ability in handling a complex theory 
and demonstrates the vast amount of genera) 
knowledge and facts acquired by him in the 
University of Marburg under the guidance of Wolfe. 

The learned administration of the Academy was 
very favourably impressed by Lomonosov’s disser- 
tations, and he was soon appointed junior professor 
at the Academy. His next contribution was a 
translation of Wolfe’s experimental physics, a work 
done, according to Prof, Menshutkin, in a most 
brilliant way. No Russian scientific vocabulary 
existed at that time, and Lomonosov had to 
create new words and expressions, many of w^hicb 
are still being used in Russia. 

In response to Lomonosov’s request, funds were 
granted for erecting a laboratory, where he pursued 
researches on most varied subjects. One of them 
was a theory of atmospheric electricity, A machine, 
“Thunder Machine”, was built and experimented 
with, and one day his oerfieague, the academician 
Prof. Riohmaa, was killed % an dhi- 

charge from Itv However* a fe# memtbs iahar 
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liOmoziOBOv read at a meeting of the Academy, to 
commemorate the mitimely death of Bichman, a 
paper on “Aerial Phenomena due to Electricity’*. 

Lomonosov was strongly under the influence of 
the then widely discussed corpuscular theory of 
matter. On his return to Russia, ho devoted him- 
self seriously to the development of this theory. 
All his disBertatiouB and discourses bear witness 
to that, and throughout all his works we find the 
same familiar theme. While propounding the 
corpuscular theory, Lomonosov, however, sub- 
mitted it to an original and constructive criticism. 
The Proceedings of the Academy of Sciervoes of 1744 
contain an elaborately prepared dissertation “On 
Inanimate Physical Corpuscules forming Part of 
Bodies, in which Sufficient of the Peculiar Rudi- 
ments of the Whole Body is Enclosed**, 

Heat as a complex molecular motion was the 
next theory Lomonosov brought to the notice of 
his learned colleagues. It had an indifferent 
reception, and he was criticized for his irreverent 
treatment of Boyle. The study of the elasticity of 
the air, of its composition, hydrodynamics, etc., 
followed as a logical sequence to Lomonosov’s 
work on the corpuscular theory. A dissertation 
“On the Origin of Light and a New Theory of 
Colours” was presented to the Academy in 1756. 
His work “On the Ratio between the Quantity 
of Matter and Weight** was discussed at the 
Academy the same year. After these followed : 


“On Solid and liquid Bodies”, “On the Action 
of Chemical Solvents**, “The Nitre”, etc. 

The profoundly scientific treatment of any sub- 
ject under discussion, Prof. Menshutkin says, is 
the main characteristic of all Lomonosov’s works ; 
for Lomonosov, chemistry was a pure science and 
not an art. “It is curious to note”, rendarks 
Lomonosov himself in his preface to the translation 
of Wolfe’s “Physics”, “how little attention learned 
men pay nowadays to the ideas born in their own 
heads, and strive more and more to make de- 
ductions from the results of experiments”. 

Lomonosov was a great experimenter and 
brilliant theorist, His work on physical chemistry, 
envisaged in the light of the history of science and 
of the contemporary achievements in this domain 
loses none of its interest and originality. A com- 
parison of Lomonosov with Mendel6eff at once 
suggests itself, says Prof. Menshutkin. They both 
show a remarkable similarity of their genius. Both 
were physical chemists, whose interest centred 
chiefly in a particular class of research — that of 
solvents. Both adopted a serene philosophical 
attitude in their teaching, and yet both remained 
practical workers ; throughout their lives Lomono- 
sov and Mendel6eff remained great Russian patriots 
endeavouring to bring scientific conquests within 
the reach of their Fatherland. “Lomonosov was 
the Mendel4eff of the eighteenth century, and they 
were both Titans of Science”. S. 8 . Ivanoff. 


Scientific Study of Folk-Lore 


Volkstumsatlas von Niedersachscn 
Von Wilhelm Pessler, (Verdffentliohungon der 
Historischen Kommissiou fUr Hannover, Braun- 
schweig, Schaumburg-Lippe und Bremen, 14). 
Lief. 1. Pp. 20 + 8 maps. Lief. 2. Pp. 12 + 5 
maps. (Braunschweig : Georg Westermann, 1933, 
1936). 

F QLK-history is beginning to supplement the 
accounts of Church and State which have 
hitherto been our guide to the post. The thoughts, 
customs and actions of a people are, indeed, the 
most reliable index to their state of culture, and a 
true understanding of any race can scarcely be 
obtained without a knowledge of its folk-lore. 
Dr. Wilhelm Pessler is writing the folk-history of 
Lower Saxony, the province of Germany between 
the lower parts of the Rivers Ems and Elbe, with 
as its principid city, and the publications 
under notice represent a contribution to the per- 
and agricmltural^ of the province. 

A series karge, detailed maps shows the distri- 
bution of methods of yolking draught oxen, the 


stocking of rye, the use of children’s cradles, and 
even of less tangible affairs, such as the charming 
{Besprechen) of ailments, the most suitable days for 
marriage, and belief in luck. An explanatory text 
accompanies each map, and provides illuminating 
information. Charming of ailments, for example, 
thereby appears as a practical psychology of medi- 
cine rather than a survival of archaic custom. The 
information has been gathered together as tlie 
result of a largo number of questionnaires sent to 
about 1,800 people in all parts of the province, 
and is part of a more comprehensive scheme 
fostered by the Notgemeinschaft der deutschen 
Wissenschaft. The “Volkstumsatlas von Nieder- 
sachsen” is published under the aegis of the 
Historische Kommission zu Hannover. 

Results portra 3 red on the maps sometimes show 
weU-marked divisions of ideas and interests in 
various parts of the province. Methods of stocking 
rye, for example, exhibit sharp variation by 
districts. There is, however, stroi^g support to be 
gained for the view that man is not largely 
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dommated by his environment. Given a set of reality which commends itself to remembrance* 
ideas which satisfy his reason, he will hold Some re-erected houses and rooms ore quite open 
them and put them into practice, without undue to the visitor, who can thus make a quiet excursion 
reference to geographical surroundings. This is into a different historical environment, whilst an 
seen more on the maps relating to folk customs extensive series of models interprets the develop- 
than on those which refer to agricultural practice, ment of farm-houses in Lower Saxony. Dr. Peasler 
though the latter sometimes exhibit tlie same has also written many papers upon this aspect of 
phenomenon. folk-lore. Mention may be made of ‘‘Horzer 

Dr. Pessler is to l>e congratulated upon the Hauser’* (Monatsschrift fur KuUur^ und Heimat- 
artistry of his maps, the scliolarly nature of the Niedersachsen, Jan. 1937), which is a study 

text, and the completeness of his investigation, of house architecture and types of dwellings in 
The human appeal of such studies in folk-lore the Harz mountains, and ‘‘Das Niedersachsische 
finds a strong expression in the NiedetsS-chsisohes Bauemhaus”, a study of the development of form- 
Volkstumerauseum at Hanover, of which Dr. houses in Lower Saxony (Trom the Niedersach- 
Pessler is director. A number of exhibits, par- sisches Vt)lkstum8mu8eum, Hannover, 1936). 
ticularly of houses, are presented there with a J. G. 


A Census of Periodicals 

Union Catalogue of the Periodical Publications Whilst the work will be of particular value to 
in the University Libraries of the British Isles, workers in fields other than scientific, it will also 
with their respective Holdings, excluding Titles in be of considerable use to scientific investigators, 
the World List of Scientific Periodicals, 1934. containing as it does those periodicals which lived 
Compiled on behalf of the Joint Standing Com- and died prior to 1900, or came into being after 
mittee on Library Co-operation by Marion G. 1933, and thus do not come within the scope of 
BoupelL Pp. xii + 712. (London: National the “World list”. 

Central Library, 1937.) 525. Of a neciessity the editors have had to exclude 

"'HIS publication provides for the first time a list certain weekly periodicals, if only to prevent the 
A ofperiodicals both humanistic and scientific, work l>ecoming unwieldy, but the method of 
English and foreign, whether still appearing or not, discrimination is not very obvious in cases such 
so far as they were possessed by the library of any Athenccumy which is omitted, whilst the 

university or university institution in the British Academy is retained. This, however, is a minor 
Isles at the end of December 1935, but excluding detail, and does not detract from the extreme 
those published in the years 1900-33, and referred usefulness of the work. 

to in the ‘‘World List of Scientific Periodicals”. The preface contains an expression of belief 
The term ‘university institution* has l)een that the volume will be of service to libraries ip 
interpreted broadly, since the libraries of the revising their own bu 3 ring of periodicals, etc., but 
Lister Institute, the Rothameted Experimental it is much to be hoped that should any process of 
Station and the Pharmaceutical Society are ‘weeding* be indulged in, those responsibl© will 
among those included. consult the Joint Standing Committee before 

23,115 different periodicals are listed with full taking definite action. Otherwise two libraries 
partioidars of the original title and all subsequent may each dispose of a rare set on the grounds that 
changes, volume numbers, dates and places of it is possessed by the other, as has already occurred 
publication. In addition, the same alphabetical sine© the publication of the “Wwld list**, 
sequence includes some 32,000 cross-references The Catalogue has been ' compiled under the 
from all changes of title, and from the various direction of a distinguished editCMrial board, whilst 
bodies responsible for publicjation. With the help the trustees of the Carnegie United Kingdom 
of these informative cross-references, research Trust have generously rendered financial assistance 
workers faced with an unknown abbreviation, or both in compilation and in pubUcatipn. Ail eon» 
knowing only the name of the publishing body, cemed are to be heiurtily congratulated upon 
will rapidly find the necessary clue. having produced a great census aisd directory 

To the accuracy of the work, a number of the wealth of periodioids contained in the univ^ty 
publications were looked for which were known to libraries of the British Idea, which at ^ same 
w obscure and difficult to trace, and in every time comtitutes a bibUogn^icfed^^^ 

instance the quarry was tracked with extreme ease> yalw* I". W. 
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Rapports sur la photduminesceftce pr^sent^s k la 
reunioti Internatiotude de Photoluminescence^ Varsovie^ 
20-as Mai 1936 

Publi^B par la Soci^td Polonaise de Physique sous la 
redaction de Prof, Dr. S, PiedkowsH et Dr. W. 
Kapu^ihski, (Vol. 5 des Acta FhyHca Polonica.) 
Pp. ix4- ^31. (Wilno ; Acta Fhyaica Polonica, 1936.) 

The first International Conferanoe on Photo, 
lumuresoence, which was held at Warsaw in May 
last year, was presided over by Prof. F. Pringsheim 
and attended by many eminent European physicists. 
It served to bring to the forefront tiio important 
sciontiBc results wliich the subject is at present 
yielding. Some twenty-seven pai)ers on the various 
aspects of phosi)horescence and fluorescence were 
presented. They have now been published by the 
Polish Physical Society in the volume under notice. 

It is only possible to mention here a few of the 
interesting topics which came up for discussion. 
Among the papers dealing with the line fluorescence 
of atoms, that by W. Hanlo is of considerable 
importance as it deals with the influence of electric 
and magnetic fields on the polarization of resonance 
fluorescence. Tliis constitutes one of the main 
methods of measuring the lifetime of an excited 
atomic state, The continuous absorption and 
fluorescence of van der Waals’ molecules (as formed, 
for example, from an excited mercury atom with a 
rare gas atom) is treated by W. Finkelnburg, The 
uiteresting paper by V. Kondratjew on the luminescent 
emission of flames disouases very clearly the difference 
between thennoluminescenoe and chemiluminescence 
as revealed in their respective behaviour towards 
quenching by foreign molecules, A nimaber of papers 
are devoted to fluorescent, phosphorescent and pre- 
dissociation phenomena in the gaseous state. Another 
sectidn deals with these phenomena in solution and 
in the adsorbed state. Finally coming to solids, 
R. Tomaschek discusses the line emission of the rare 
earth phosphors and R, W. Pohl the absorption 
spectra of the alkali halide crystals. 

While most of the papers are in the nature of 
reports summarizing the work of the different authors 
in their respective flelds, they also contain original 
material, and the dtaoussions following each paper 
contain valuable contributions to the subject. 

W. C. Price. 

The Biochemistry of the Lipids 
By Dr. Henry B. Bull, Pp. uc4-169. (New York : 
John Wiley md Sons, Ino. ; London : Chapman and 
Hall, Ltd., 1937.) 13s. 6d, net. 

When an author ^i^ologizes so profusely as does Dr. 
Bull for writmg a book on a particular subject, the 
reviewer is to a great extent disarmed. There are, 
however, several comments which may bo made for 
the purpose of general information. 

As usuij ki a on a specialized part of 

btochendat^ tmninology is discussed, since the 
leedkig are still not a^ceed among 

have generally adopted 
Dr. flmedley-Maclean, 
contributions 
bec<mf«sed irith 


URE 

and both these words together with “lipoids^* generally 
signify substances of a fat-like nature yielding on 
hydi*olyBiB fatty acids or derivatives of fatty acids, 
and containing in their molecule either nitrogen or 
nitrogen and phosphorus. This is the well-known 
and generally accepted definition given by Maclean 
and Maclean. Some confusion may tlierefore arise 
since '‘lipids** as used by the author signifies not 
only the above substances but also the simple fats 
and waxes and oven the sterols. 

The author has therefore aimed at comprehensive- 
ness rather than completenoas and has supplemented 
his description of individual substances by a detailed 
bibliography. The treatment of the fatty acids and 
the soaps is especially good and up to date, but the 
treatment of other classes of the “lipids** suffers 
considerably by the severe condensation. 

An unusual formula is given, without comment, 
for sphingosino and consequently for sphingomyelin, 
but, apart from this, the book forms a good if 
rather hurried introduction to an important class of 
biocliemical substances on which much investigation 
is being made. C. S. G, 

Les plantes alimentaires chez tous les peoples et k 
travers Jes ages: 

hifitoiro, utilisation, culture. Vol, 4 : Les plantes k 
boissons. Par Prof. D. Bois. (Encyclopedic biologique, 
Vol. 17.) Pp. iv-fOOl. (Paris: Paul Lechevalier, 
1937.) 120 francs. 

This volume of the “EncyclopMie Biologique** deals 
entirely with those plants that are used by man in 
various parts of the world for preparing beverages. 
All the more important species are dealt with, but 
those regarded as purely medicinal are omitted. 
They are arranged in three main categories — ^plants 
yielding alcoholic beverages such as wine, beer, cider, 
perry and distilled spirits ; non-alcoholic drinks 
such as fruit syrups obtained by expression, and 
aromatic, non-alcoholic beverages, made by infusion 
or decoction, such as tea, coffee and cocoa. As might 
be expected in a work of this sort emanating from 
France, the grape and its numerous beverages 
receive detailed attention. Brief descriptions of 
all the loading varieties of wine grape, including 
synonyms, are given. Among the beverages of the 
tropics are the various pedm wines or toddy and the 
spirits they yield (curack), also the ^irita amd native 
beers prepared from millets and other cereals* Mat6 
or Paraguay tee and guarana, so well known in 
South America, are fully diaouased. No fbwer than 
eighty substitutes for ordinary tea are given and 
twenty for coffee. 

A good deal of useful historical information and 
facts not iisually recorded appear within the pages 
of the book. It is interesting to read, for example, 
that the flowers of the Indian ‘mahua* tree, Madht^m 
latifclia ’{9yn* Btmia UxHf alia), used in India for 
sweetening and making fermented liquors, were 
imported into France in 1830 to the extent of 400,000 
kUogiwmmes for the manufactu^ of alcohol. TTieir 
importation and toe in this manner, however, w^s 
\minnkd by the French Government. 
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Indiana 

By Prof. Dr. Leonhard Schultze Jena. 1 : Leben, 
Glaube und Sprache der Qiiiehd von Guatemala. Pp. 

+ + plates. 34 gold marks. 2 : My then in 

der Mutterajjrache der Pipil von Izalco in El Sal- 
vador. Pp. xii-f-364*f 12 plates. 32 gold marka. 
(Jena ; Gustav Fischer, 1933 and 1935.) 

These two vohxmes give a detailed and comprehensi ve 
account of the social and religious life of the natives 
of the Quiche tribe of Oiiatomala end the Pipil of 
Salvador. Though collected in inodorn times, the 
legends and observances are obviously survivals from 
the early days when the groat cultural development 
of the Maya j>eoples gave rise to the most spectacular 
architectural achievements of the aboriginal American. 

The author collected his information in the native 
idiom, which is given in full, with a translation into 
German on the opposite pages. Chapters dealing 
with the languages, and grammatical notes and full 
vocabularies complete a work which will be essential 
not only to all students of early American culture but 
also to those who specialize in sociology or linguistics. 
The account of the Maya peoples recorded by the 
early Spanish chroniclers, notably Landa and 
Cogolludo, and the native traditions preserved in 
the Popol Vuh and the books rif Cbilan Balam will 
probably be easier of interpretation wlion re-read 
in tlie light of Dr. Schultzo Jena’s detailed occoimt 
of surviving belief and practice. 

The author has put forward no far-reaching 
theories, but has simply placed a vast material in 
the most admirable form, at the disposal of anthropo- 
logical students. From this point of view, his two 
volumes constitute one of the most notable contribu- 
tions to Amerioon sociology, and also archaeology, 
produced in rtX'ent years. Die volumes are admirably 
illustrated with pliotographs of nati\"o physical types, 
scenery and archfcological sites. A short bibliography 
is appended to eacli vrJume. T. A. J. 

Exposes de g4n4tique 

2 : L’Edet de ]:) 08 ition ot la tlidorie de rh<'*r^dit<^. 
Par Prof. Th, Dobzhansky. (ActualitAa scientifiques 
et industriellee, 410.) Pp. 38. {Paris : Hermann et 
Cie., 1936.) 12 francs. 

BEomNiNG with a short statement of corpuscular 
theories of the germ -plasm, the author classifies 
chromosomal aberrations into changes of (a) the 
number of chromosomes, (6) tlie number of genes in 
a chromosome, (c) the linear onlor of the genes. Die 
bar-eye gene of Drosophila is then discuMKRi on the 
basis of gene duplication. Other topics considered 
are (1) the relation between a chromosome break and 
the dominance of the neighbouring genes, (2) visible 
mutations appearing at the point of breakage, and 
(3) reversibility of the position effect. It is concluded 
that tlie existence of a position effect is proved. Die 
functioning of a gene is therefore determined not only 
by its own structure but also by that of neighbouring 
genes. A gene can therefore be modified by ite 
transfer to a new position, and the position effect 
can be used in order to investigate the first stages 
of the action of a gene in development. 


What is Osteopathy? 

By Di-s. Charles Hill and H. A. Clegg. Pp. xixH- 
217 4-8 plates. (London: J. M. Dent and Bom, 
Ltd., 1937.) Is. 6d. net. 

This is a searching and pitiless exposure of the claims 
of osteopathy. Tho first five chapters deal with the 
life, theories and practice of Andrew Taylor Still 
(1828-1917), the founder of osteopathy. His in- 
ventive power, w»e are told, far outstripped any 
scientific discretion lie may have possessed, while the 
evidence that he possessed any at all is sooixly. 
Modem osteopatlis, whose theory and practice are 
examined in tho rest of the work, have done nothing 
to justify their claim for State registration. Their 
advanced text-boolcs sliow, it Is said, lock of know- 
ledge of the facts of anatomy and physiologj^ as well 
as a complete absence of scientific evidence in support 
of their contentions. 

The fundamental doctrine of osteopathy, that, the 
predisposing cause of 90 per cent of disease is nothing 
more or less than a strained joint, is in no department 
of medicine more obviously false than in that of 
infectious disease, nor is there any support for such 
a view in the case of other disorders. While the 
authors do not deny that osteopathic manipulations 
may do good in certain conditions which respond 
to manipulative treatment in the skilled hands of 
manipulative surgeons, they maintain that no patient 
should have such treatment until his condition 
lias been correctly diagnosed, and that a correct 
diagnosis is not likely to be made by one who has 
not had a thorough medical training. 

The Road to Oxiana 

By Robert Byron. Pp. ix f 341 -f 16 plates. London : 
Macmillan and Co., Ltd., 1937.) 10«. 6d. net. 

StTPEiiricxAULY, telephone and motor-car may seem 
to have transformed travel in inner Asia, but they 
have done is to spee^d it up — in some ways only. 
Fundamentally it remains the same, especially where 
the human factor acts as grit in the machinery. 
Henco Mr* BjTon failed to reach tho Oxus — ^the 
objective of his journey. In this journal of travel 
in the Middle East, tho villain of the piece, though 
not in the final obstruction, is '*Mr. Marjoribanks”, 
a synonym for tho ruler of Persia, though perhajis 
this name ought to be interpreted os a generic term 
for all the many incongruities, restrictions and un- 
congenial elements which the author encountered in 
the ‘modernized’ life of the eoimtry. In Afghanistan 
and among its people Mr. Byron was much more at 
home, even though political exigencies were invoked 
to debar him from the riverine frontier of Turkestan. 
International policy and the British Foreign Office 
receive treatment which the author considers their 
due. 

This lively and entertaining record of personal 
experiences — in Palestine and Syria as «u# in 
Persia and Afghanistan— is varied by excellent 
appreciative notes on the architectural features of 
the more important Matorical moumnsnts* These 
ore illustrated by a number of photogrs^ilM^ trhich 
are both beautiful and informative. 
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The Seventeenth International Geological Confess 


'*Soiejace is called Science just because it recognises 
no feiiahee, and does not fear to raise its hand 
against everything that is obsolete and dying, and 
attentively listens to the voice of Experience, of 
Prac tioe . ^ ’ — Stagin’. 

T he decision made at Washington, D.C., in 
1933, accepting the invitation of the Govern- 
ment of the U.S,S.R. to hold the seventeenth 
International Geological Congress in Russia, was 
received with pleasure by geologists all over the 
world ; and, as a consequence, the meetings at 
Moscow and Leningrad, which began on July 21 
last, were well attended from abroad. The 
preparations were on a scale that has rarely, 
if ever, been exceeded, and every opportunity 
was given to foreign geologists to appreciate 
the resources of the Union, and the work that 
had been accomplished by Russian research 
workers. 

The general attitude towards science, in Russia, 
is clearly exemplided in the quotation from Stalin 
that heads this article — quotation that was 
translated into all the official languages of the 
C'ongross, and displayed on each side of the 
rostrum in the general meeting room. But the 
attitude towards, and intense interest in, geology, 
in particular, had to be experienced to be believed ; 
and contrasted most strikingly with the general 
lack of knowledge in Great Britain of what that 
science is doing, and has done, for the nation. 
Geology, to the Russian, stands not merely for 
the means by which the natural mineral resources of 
<his country may be explored, but also for the means 
by which his mind can be enlarged beyond the 
possibilities offered by other sciences. It was not 
surprising, therefore, to learn that there were 
about eight hundred Russian members of the 
Congress. 

The language diffi(julties were overcome in a 
most excellent maimer ; for the general meeting 
room — ^the Mosc»ow State Conservatory — was fitted 
up with head-phones, so that the delegates could 
receive a running translation of the speech of the 
particular delegate at the rostrum in any of the 
official languages of the Congress. Some diffi- 
culties oerUinly arose, for the intcarpreters were 
not all technical experts, but the ease with which 
the great bulk of the communioations could be 
foUoived was remarkable. In the several sectional 
meeting rooms, official interpreters gave similar 
services, were not iisually so 

effisotive; services made the 

relievii^ the Strain 


of following papers in foreign languages, and so 
rendering the meeting more interesting and enjoy- 
able. 

The programme for the Congress consisted of 
some ten major topics ; and, of these, the opening 
meeting considered the problems of petroleum and 
the world resources of this material. A paper by 
the president, Dr. I. M. Goubkin, on the estimation 
of the oil resources of the U.S.S.R., opened the 
discussions. Subsequent papers covered the several 
suggested modes of origin of petroleum in the oil- 
fields of the world ; and estimates of oil resources 
in many areas were presented. Criticism of the 
figures given for potential supplies was not want- 
ing, but the consensus of opinion tended to a less 
pessimistic view of the world situation, though 
quite recognizing that the resources were being 
rapidly dissipated. Theories of oil production from 
vegetable and animal matter by bacterial action, 
from methane by ionization produced by radio- 
active elements, from coal and oil shale by de- 
structive distillation due to volcanic action, were 
all advocated as possible modes of origin of 
petroleum ; but the bulk of the communioations 
centred round the tectonics of the several fields 
described. 

The geology of coalfields introduced fewer 
speculative topics. Again, however, the geological 
surveying of fields, and the determination of hidden 
fields in the U.S.S.R., constituted the main themes 
of the communications ; in addition, coalfields in 
Japan, French Morocco and other regions were 
described. Methods of correlation of coal seams, 
and especially the most rec^ent that depend on the 
examination of the spores and pollen in the 
individual coal beds, were illustrated by several 
papers. A particularly interesting communication 
discussed the structures of anthracites as shown 
in polarized light. The method had been first 
proposed by the Chinese geologist Si. 

The mineral resources of the U.S.S.R. were still 
further delineated in the communications relating 
to Pre-Cambrian rooks, and ore deposits in other 
formations. These ranged throughout the whole 
territory of the State, from the Kola peninsula 
to farthest Siberia, from the Caucasus to the 
Arctic. While some of these resources have been 
known for many years, new deposits have come to 
light during the past two decades, and some of 
these were very striking. Of special interest to 
the mioroBCopist was the discovery, in Siberria, of 
liu*ge crystals of oplioally clear ftuor spar. Some 
of the crystals were cub^ with an edge length of 
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from 4 to 6 inches. They are the largest crystals 
of colourless fluor spar which have ever been found. 

Historically, the geological formation most 
closely associated with Russia is the Permian 
System. It is little wonder that problems relating to 
these rocks siiould have constituted a considerable 
part of the proceedings ; and, among the most 
striking of the exhibits arranged for the Congress 
was a gallery in the Palceozoological Institute of 
the Academy of Sciences, Moscow, containing the 
mounted skeletons of herbivorous an<l carni%'orous 
Pareiasaurians from Permian strata. In Inoairan- 
cevia^ the Pareiasaurian equivalent of Smilodon 
(the sabre-toothed tiger from Pleistocene deposits), 
there is an example of parallel development that 
could scarcely be bettered in the whole palaeonto- 
logical record. The teeth of this carnivore 
attained a length of 10 inches in the specimens 
on exhibit. This whole exhibit rivals that of the 
Smilodon Gallery in the Museum at Los Angeles, 
California. 

No less striking and fascinating was the exhibit 
of the Pleistocene mammoth and the woolly 
rhinoceros in the Zoological Museum at Lenin- 
grad, It was common knowledge to geologists 
that this unique exhibit was to be seen at Lenin- 
grad ; but it was not known to the majority of 
the excellent guide-lecturers provided by the 
Intourist agency at Leningrad. There was some 
amusing consternation when the suggestions of 
trips to the Hermitage, the Winter Palace, Peter 
and Paul Fortress, etc., were emphatically rejected 
by the visiting geologists, and equally emphatic 
demands to see The Mammoth' wore made 
in every lai^uage available to the delegates. 
The guides were distinctly nonplussed for the 
moment ; but the position was soon straightened 
out and the pilgrimage to The Mammoth’ 
organized. 

University departments in geology, in Leningrad 
and Moscow, were also made available for visits, 
and among these the Fedorovsky Institute of 
Economic Mineralogy at Moscow afforded an 
excellent example of the teaching facilities, and 
apparatus, available for the Russian mineralogist. 
The Institute contains probably the most com- 
plete and up-to-date range of instruments for 
mineral research in the world, l^of. Fedorovsky 
and his assistants demonstrated the methods and 
technique to parties of those interestedv In makitig 
mention of this Institute it must not. he forgotten 
that all the other museums were equally generous 
in affording facilities for the visiting geologists ; 
but it happens that Prof. Fedorovsky was a 
personal friend of the author of this article, and 
hence the latter was specially interested in that 
department. Indeed, it is no exaggeration to say 
that the preparations made at these several 
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museums and institutes far exceeded those made 
for any former International Geological Oongress. 
The preparations were nation-wide, and specimens 
brought from practically every district of the 
U.S.S.R. ; certainly from every part where 
specimens of geological interest could be ob- 
tained. 

Mention must be made of the many social 
entertainments organized for the Congress, The 
banquet in the Kremlin, given by the Government, 
and attended by many of the chief officers of the 
State, will always remain the (central social event 
of the Congress : but no less memorable were those 
given by the Academy of Sciences ; the Soviet 
Committees of Moscow and Leningrad ; and 
the Society of Cultural Relations with Foreign 
Countries. Nor must the numerous banquets 
organized for the entertainment of the participants 
on the several excursions be omitted. Wherever 
these excursions were held, unstinted kitidness 
was lavished on the members of the Congress. 
Bamxers of welcome were made ready and dis- 
played ; and invitations freely given to visit local 
places likely to be of interest. A banquet generally 
terminated the proceedings. 

On the excursion to Novaya Zemlya the Soviet 
Committees of Archangel and Tuloma (near 
Murmansk) arranged visits and banquets at which 
the writer was present ; even at the wireless 
stations and settlements in Novaya Zemlya, that 
far-flung outpost of the U.S.S.R., such entertain- 
ments as were possible were arranged. 

When one considers the enormous strides that 
Russian geological science has made during the 
present regime, it is little wonder if a note of lauda- 
tion of that regime was evident ; and, while 
political fervour sometimes became prominent, 
and a little disconcerting to people unaccustomed 
to such, the reasons for the enthusiasm could 
easily be understood. 

Among the most important of the activities of 
the International Geological Congress are the 
excursions. Five were arranged before the Con- 
gress and five took place at the close. It was, of 
course, impossible to attend more than two of 
these ; but for many members only one could be 
managed in the time available. The writer selected 
the excursion to Novaya Zemlya, and has had no 
reason to regret his choice. The party was accom- 
modated on the Soviet steamship Vologda ; and 
the navigation around these two islands without 
adequate charts— for we put into uncharted inlets 
where places of geological interest occurred— was 
a tremendous triumph of seamanship on the part 
of the captain and crew of the vessel Fortun^telyr 
the weather was unusually propitious^ and a moat 
ambitious programme with 

no altmition, despite the larehminaty 
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the excioraion might have to be curtailed. Far 
from that being the caae, it was actually augmented 
by visits to additional places. The leader, Prof. 
S* V. Obruchev, was ably assisted by several other 
members of the Arctic Institute, Leningrad, and 
by ofl&cial interpreters. The Lower Pal»ozoic rocks 
of this Arctic province were examined, and collec- 
tions of the most common rocks and fossils were 
made. The glaciers of the region furnished oppor- 
tunities of studying many problems of ice -action ; 
while intrusions of acid and basic igneous magma 
gave scope to those more interested in petrology. 

The other excursions were doubtless as interest- 
ing, but the writer can only touch on the one he 
attended. 

In conclusion, a word of congratulation must 
be accorded to the authors and editors of the 
twenty- five guide books for the excursions, and 


the beautiful geologieal map of the U.S.S.B. on 
the scale 1 : 5,000,000. The former were published 
in Russian, French and English, and represent 
an amount of organization, preparation and editing 
never before attempted for a geological congress. 
The map, also, is an achievement that cannot be 
too highly praised. 

Taken all in all, the Congress will be a memor- 
able one for those who took part in it, and the 
Compter rendtw, and other publications, will show 
those unable to attend the enormous amount 
of work that has been done, in recent years, in 
every branch of geology by our Russian colleagues. 

It was agreed at the close of the Congress to 
accept the invitation to hold the Eighteenth 
Congress in Great Britain ; and already steps have 
been made by the Geological Society for the meet- 
ings to bo held in London in 1940. W. T. Gordok. 


Planning the Land of Britain 


A PPARENTLY for the first time in the co\u^e 
of its hundred and six years of existence, no 
fewer than seven sections of the British Association 
united in a joint discussion on the last evening of 
the recent Nottingham meeting. The subject was 
“Planning the Land of Britain” and the chairman 
was Lord Trent. Symposium would be a more apt 
description than discussion, for there was no time 
for any discussion after the seven sectional repre- 
sentatives hod each delivered his contribution. 
The result, however, was instructive ; it became 
very clear that each of the sciences has a definite 
contribution to make to the general problem, but 
that there is a considerable divergence both in 
point of view and objective — differences which 
point the need for further discussion. 

Dr. L. Dudley Stamp, director of the Land 
Utilization Survey of Britain, in his opening 
paper, attempted to stress some of the fundamental 
considefrations underlying planning. In the first 
place, any planning must start from the present 
position, for the present utilizatian of the surface 
of Britain is the restilt of two or three thousand 
years of settlement, of a long-continued process of 
discovery by trial and error and of the play and 
interplay of a variety of factors. The isolation 
and intensive study of those factors must surely 
be the first requirement, for any planning 
contrary to the dictates of long-term trends and 
natutal cmtrok mmt surely end in failure. In the 
fir^t t^ are the hoiltiml or geogtaphioal 

and acoessiMlity, physical build 
and climate, all of 


which impose strict limitations on land use. They 
empliasize the essential contrasts between the 
predominantly moor-coverod highland Britain of 
the north and west with pastoral, agricultural and 
industrial Britain of the south and east. In- 
sufiicient is known of Britain’s soils, but the 
limited resources of first-class soil are certain. 
With the improvement of transport and com- 
munications, it is easy to supply even the remoter 
settlements with the needs of everyday life, so 
that there is no longer any necessity for the semi- 
subsistenc^e type of agriculture so prevalent in the 
past — as with the Scottish (rofter. Consequently 
the incidence of the natural factors in determining 
land use is greater than ever before. In the 
second place, the historical factors often result in 
a stabilizing of land use — many of the parks, 
forests and common lands so valued to-day for 
amenity reasons are legacies from days when the 
reasons for thdr creation were entirely different. 
In the third place, the eco7iomic faclors are clearly 
the most important in determining changes within 
the limits permitted by natural factors. A study 
of a large number of parishes in different parts of 
Britain over a hundred years or more shows a 
remarkable stability of land use on the best land 
(arable fanning) and on the poorest land (heath- 
land or woodland), and a maximum change on land 
of intermediate quality. 

The inddenoe of geological factors in planning 
is both direct and indirect. The direct influence of 
coalfields and ore depodts on industry and land 
use is Obvious ; so also is the negative influence of 
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great areas of hard ancient rock, but Prof, P. G. H. 
Boswell (Section C) was concerned to stiess the 
important indirect influences, especially through 
water supply. If the geologist is concerned with 
factors which are omnipresent but static, the 
zoologist and botanist deal with factors which are 
essentially both ubiquitous and dynamic. It is 
quite impossible to preserve ‘typical* tracts of 
Britain by isolating them as national parks. The 
vegetation which is the chief attraction of our 
chalk downland or our scrubby heathland is 
essentially ephemeral — all these serai communities 
will change rapidly to woodland unless deliberately 
preserved in their present form. On the other 
hand, the ‘management* of woodland of necessity 
destroys the deca3n[ng timber, which is the home 
of a characteristic fauna and flora. Each case 
must be decided on its individual merits, and the 
detailed knowledge of the scientific worker is 
needed. There is a real danger in the preservation 
of small beaut}" 8}X)ts in that the concentrated 
pressure of human population quickly destroys 
both flora and fauna. Prof. E. J. Salisbury and 
Dr. Julian Huxley wore in obvious accord on 
these points, though the latter was also concerned 
with the provision of Nature reserves in remoter 
areas in which wild life could adapt itself to 
present or changing vegetation. 

We are accustomed to associate the charm of 
rural England with its old and picturesque oot- 
tages, perhaps forgetting that the cottages would 
lose most of their charm if removed from the 
setting of the old cottage garden. Although 
gardens in aggregate only occupy some two per 
cent of the surface of Britain, their influence on 
the scenery and indeed on the whole life of the 
country is out of all proportion to this area. The 
‘standardization* of gardens may be more fatal 
than the standardization of rows of houses all 
alike, since it should be the function of the gsurien 
to provide both individuality and variety. Since 
most houses are on roods, this is the more important 
in that the traveller sees more of England's 
gardens than of any other aspect of land use for 
amenity purposes. 

Sir Daniel Hall spoke m the protagoiust of a 
depressed industry and he claimed that his 
‘depressed area*— the farming lands of Britain — 
occupied the bulk of the country. He clearly 
considered the modem trend to be to think too 
much of recreation and too little of the serious 
wort: of the countryside, though the hiker might 
have an important economic importance to the 
small farmer by his requests for accommodation 
and food. As he was leaving the platform. Sir 
Daniel threw the bomb of the evening amongst the 
audience when he claimed that the reorganization 
needed by agricultuxe could only be accomplished 
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with the State ownership of land. In a later 
letter to The Times (Sept. 24) he urges that 
although the farmer may know What best suits 
his land, it does not follow that he knows what 
best suite the national interest. The conditions in 
Fenland are such as to make this the area which, 
above oil others in Britain, should be devoted to 
fruit and vegetables. Is it to the national interest 
that a quarter of the land should be, as it is at 
present, devoted to wheat, simply because the 
local farmer is encouraged by the wheat quota ? 
Our leading agriculturists are clearly divided on 
the question of land ownership. Prof. R. G. 
Stapladon would agree with Sir Daniel, but 
many doubt whether there are suflicient numbers 
of experts of their calibre to direct a State- 
owned Britain. G. M. Young visuaUzes “Some 
Board of Experts, ail fighting like oats, staffed 
by tired examinees aspiring to become successful 
officials*’. 

Unfortunately for Britain, agriculture seems to 
have few contacts with forestry, nor has the 
forester been conspicuous in his regard for agri- 
culture. Sir Roy Robinson expressed pride at the 
achievements of the Forestry Commission— the 
sole post- War plan to move steadily to its ap- 
pointed goal. Sir Roy spoke rather as a dictator, 
and it may be that the widespread opposition to 
the work of the Commission from landowners, 
sportsmen and those who seek so conservatively to 
preserve the countryside as it is at present, is 
based on a hatred of a relentless prosecution of a 
most desirable and nationally important objective. 
But it bodes ill for the success of a national plan 
for agriculture or indeed for any single demand on 
the land. Surely it is co-operation which should 
be the keynote of any land planning. 

No family has done more to develop and beautify 
the local city than has the family of Boot in 
Nottingham, and it was accordingly of interest to 
hear Lord Trent say that individual efforts have 
already done as much as possible, and that the 
next move is with the State. He was alive to the 
practical difficulties of planning, jtiat as Prof. J. H. 
Jones as an economist was ooncemed to stress the 
wider and deeper aspects of idanning and the 
difficulties involved. What is the object of plan- 
ning ? We cannot plan without beiog mm of our 
objective, Mid it must be decided whether the 
object of planning is social, economic or strategic. 
The planning of industry is identical with the 
planning of land, and this is a truth which it is 
hoped the Royal Gommisrion on the Sitiflg of 
Industry will not overlook. It is surety the duty of 
the Bcientifio oonununity to mamtedn a permaa^t 
committee amon^ themsdivee and to pre^t a 
considered, if not unaoiniohs, opinip^^ ougi 0 
aspects of the land an^ M 
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A New Conception of Supraconductivity 

By F. London, Institut Henri Poincari, Paris 


TN the past few years, physicists have been much 
^ engaged by the phenomenon of supracon- 
duofcivity. It is well known that various metals, 
when cooled below a certain very low temperature, 
characteristic of the metal in question, show the 
strange property of conducting electricity appar- 
ently without offering any resistance to the current. 
This curious phenomenon seems to contradict all 
our customary conceptions in physios. Particularly 
striking was the experiment of Kamerlingh Onncs 
and Tuyn, in which a current was induced in a 
supracondueting ring of lead and was found to 
persist there without any measurable decrease for 
many hours— so long as the low temperature 
could bo maintained. This experiment seems to 
present a unique case of motion without any 
friction, whilst we have been accustomed to see 
in every mechanism an occasion for dissipation 
of kinetic energy into heat. 

1. Attempts have been mode to explain this 
phenomenon by various mechanisms. But in all 
of them the same t 3 rpe of difficulty is always 
encountered. As in an ordinary cond\iotor, so in 
a supraoonductor, it seems necessary to imagine 
an enormous number of different electronic states 
corrosponding to the infinite number of different 
currents possible in it, different as regards direction 
and intensity. But on the other hand, it seems 
very difficult to comprehend why in these states 
the motion of the electrons should not be damped, 
that is, why the electronic waves should not be 
dispersed. One would imagine that in any event 
the interaction with the ionic lattice would cause 
transitions between these numeroxis electronic 
states favouring the passage to states of less energy 
and less Intensity of current. In a short time the 
irregularity of the thermal vibrations of the lattice 
should effect a complete dissipation of the initial 
current. 

This diffioulty still appeared aggravated when 
Bloch adduced a very general argument accord- 
ing to which the most stable state of a mechanism 
of eleciarons under rather general conditions cannot 
show any current if no external field is applied. 

It can be said that all who have teied to con- 
struct a theoretical picture of a supraeonductor 
have been oumpletely baffled by this dilemma. 

The new obhception I have developed in different 
papom, iMwUy in 0 ^ with H. LoodonS 

tbb earlier attempts in so 
fist as it the |K)Sirihaity of lepres^mting 


all supracurrents realizabk in a simply connected 
supraeonductor by even 07ie single electronic state 
dhrte ; thougli to be sure, the presence of an external 
field has been foimd to be of fundamental import- 
ance. 

A new experiment has given us the key to this 
possibility. Meissner and Ochsenleld* found in 
1933, that a supraeonductor behaves not only like 
an ideal conductor, but in addition also like a very 
strongly diamagnetic metal. According to the 
Maxwell equations, an ideal conductor would not 
show any change of magnetic flux in its interior ; 
this signifies that one should find, so to speak, 
‘frozen in’, that magnetic field which was present 
at the moment when the supraconductivity was 
established. Meissner’s experiment, however, has 
shown that in a supraeonductor the magnetic 
flux is always equal to zero. It has been observed 
that those magnetic fields, present before the 
supraconductivity was established, are pushed out 
while the temperature is lowered below the 
transition point (provided the experiment is carried 
out under ‘ideal’ conditions ; see further below). 

According to Meissner’s experiment, it looks as 
though the transition from the non-supraconduct- 
ing to the supraconducting state in a magnetic 
field is reversible, so far as the magnetic flux can 
always be considered as equal to zero in any 
volume element in the supraconducting state 
independently of ike way in which the transition 
temperature has been passed. That is quite 
different from the case of infinite conductivity. 
There the transition is not reversible and the supra- 
conductor would show a kind of permanent 
memory of that magnetic field which was present 
when supraconductivity was last established. The 
point of view, that ike transition irdo the supra'- 
conducting state is a reversible phase transformation^ 
was already suggested by Rutgers and Gortar*, 
who, starting from this assumption of reversibility, 
derived certain thermodynamical relations between 
specific heat, magnetooaloric effect, etc., relations 
which have been verified in the meantime by many 
experimenters. 

2. This state of affairs suggested an interpretation 
of aupraconduotivity which is entirely different from 
that which considers this j^enomenon as a limiting 
case of ordinary cemdnotivity. Though it is not 
possible to consider the diamagne^c phenomenon 
as a consequence of the infinite conductivity^ the 
converse cim to a certain extent be done. 
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A diamagnetic atom, as is well known, exliibits 
the posdbility of permanent currents flowing in a 
system which is in its most stable state. These 
currents, indeeti, do not appear except in the 
presence of a magnetic field, and that is precisely 
the reason why this mechanism is not covered by 
the theorem of Bloch mentioned above ; for 
Bloch's theorem deals only with systems with no 
external field. 

Let us for a moment consider the behaviour of 
a diamagnetic atom in a magnetic field. We may 
describe such an atom by the following properties : 

(а) Its lowest state is not degenerate and belongs 
to the discontinuous spectrum. Its wave function 
is real. 

(б) In a weak magnetic field h, the wave function 
does not experience stronger pertiirbations than 

those proportional to the square of h or still higher 
powers of h : 

4 ^ - >0 + ; ( 1 ) 
whore ^9 is the wave function for h 0, 

In the (non-relativistic) wave mechanics, the 
density of current j of an electron in the state 4> is 
known to be given by the formula : 


J » Jilt. (4i* grad 4/ — ij/ grad 4^*) ~ (2) 

47riwi fnc 


where h, tn, e, c are the well-known universal 
constants, 4 * conjugate complex value of 

4 and A is the vector potential of the magnetic 
field h (h ^ curl A). 

Substituting into this expression the above 4 
of the diamagnetic atom, one obviously obtains 
as the greatest term, the only one proportional to 
the field atretigth : 


j 




ntc 


4;a + 


(3) 


All the other terms are of the order h“ or still 
smaller. Cakadating the moment of this current, 
one obtains the well-known expression for the 
induce(i diamagnetic moment of the atom. 

It is perhaps of some interest to discuss in more 
detail how the diamagnetic atom suct^eeds in repre- 
senting an infinite number of currents by one 
single stale. 

In a magnetic field the total momentum p of 
an electron is not simply proportional to the 
velocity v ; it is ratlier 

p m\ 4 ~ A (4) 

This formula can bo considered as the supplement 
to the well-known analogous resolution of the 
energy into ‘kinetic* plus ‘potential* energy, and 
accordingly the two terms mv and |A are some- 
times distinguished as ‘kinetic* and ‘potential* 
momentum. 


The formula (2) for the current is obviously 
based on the corresponding resolution of the 
velocity v equivalent to (4) : 


V — 




(4') 


For the term {hj4ni) (4^^ grad 4 ” 4 grtwl 4***) in 
(2) represents the local density of the total 
momentum p in the state 4- (This can easily be 
verified by putting, for example, a plane wave 
^vtipxfh term.) It is a somewhat strange 

but quite characteristic feature of the wave- 
mechanical description that the wave-length of 
the de Broglie waves does cop^espond to the total 
momentum (p kjx) and not to the kinetic momen- 
tumy whereas the latter, being proportional to v, 
is attached to the current. (Correspondingly the 
frequency is known to be attached to the total 
energy {E “ Av) and not to the kinetic energy.) 

Now, owing to equation (1), in a diamagnetic 
atom the term {h/4ni) ( 4 * grad 4 - - 4 g**ad 4 *) repre- 
senting the mean total momentum p remains every- 
where practically zero, even in a magnetic field. 
In this case the currents occurring are, so to speak, 
a kind of image of the actual magnetic field. The 
local kinetic momentum, that is, the local current, 
given by (3), is throughout equal but opposite to 
the local potential momentum, represented by the 
vector potential of the magnetic field, so that the 
sum of both, p, is everywhere zero. In such a 
manner a diamagnetic atom in its one lowest state 
can show an infinite variety of diflPerent currents 
corresponding to the infinite variety of orientations 
and intensities of the applied magnetic fields, 
whereas its wave function does not show any 
appreciable reaction. 

This mechanism of conduction is entirely different 
from that considered in the customary theoriesof con- 
ductivity : the transport of electricity is not based, 
as usually, on progressive waves (or progressive 
wave packets), hwt on stationary waves. By these a 
transport of electricity can only be effected in the 
presence of a magnetic field and this is precisely our 
assertion as to the nature of the supracurrents. 

3. Let us now assume that in a simply connected 
supraconducting metal there may be one or several 
discrete electronic states of the same properties (a) 
and (6) below the continuum of ordinary (Bloch-) 
states. Since in all these states by a given mag- 
netic field practically the same current is evoked, 
the transitions between these states caused by 
the interaction with the lattice vibrations will 
effect no dissipation of the diamagnetic currents. 
This is exactly the mechanism by which the inter- 
action with the nuclear vibrations in a diamagnetio 
molecule is prevented from effeotiim any dissipation 
of the diamagnetio currents evoked by an extent 
magnstie field. ^ 
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Thus for a supraconducting electron also we will 
suppose the same equation (3) to be valid : 

J ; 

me 

where signifies the probability of finding this 
electron, which we will suppose to be practically 
constant throughout the metal. Summing over 
all electrons, we therefore obtain for the density 
of the total current : 


where n signifies the number of supracondticting 
electrons per cm.*. A - mjne^ is a cjonstant of the 
dimensions [sec.®] characteristic of the supra* 
conductor in question. As n <10*®, one obtains 
A^-> 3*2 X sec.*. 

The vector potential not l>eing uniqTioly defined 
has yet to be normalized in a definite way in order 
to obtain in (5) an unambiguous statement. We 
can, however, get rid of this ambiguity by forming 
the curl of (5) and obtain 

Ac . curl J ~ — h (6) 

This is the fundamental macroscopic connexion 
between magnetic field h and current density J 
that we propose for the supraconducting state. 

From our observations apropos of the diamag- 
netic atom, we may infer that in our model the 
notorious difficulties discussed above will not 
appear. Compared with the former conception 
of infinite conductivity the assumptions (a) and 
(6) certainly signify an appreciable redttetion of 
the mechanism which remains to be explained by 
the theory of electrons. On the other hand, 
(a) and (6) form, of course, in no way a necessary 
basis of (6), and it is quite possible that the 
future development of the molecular theory will 
replace them by a still more reduced basis*. 

4. In the following we shall discuss the macro- 
scopic description furnished by (6). The currents 
which are admitted by this equation are very far 
from being identical with those which would corres- 
^nd to an infinite conductivity . The mriety of j^oss- 
ibh currents is considerahly more restricted accoiding 
to our interpretation, which admits only currents^ 
which are corrdated in a very special manner with 
a magnetic field. But it can be shown that it is 
really possible by just this restricted ensemble of 
currents to describe all the gupracurrents which 
actually observed. 

Applying tbe Maxwell equation 

c cturl h — J, (7) 

{neglecting here the displacement current) we can 
siimimta d m (0) and (7) and get 

c* A <)«rl cull h “- h; 


or since div h 0 

c» A 7»h-h (8) 

This equation indicates that the magnetic field 
decreases exponentially from the surface to the 
interior of the supraoonductor, in this way repre- 
senting the Meissner effect. As in a diamagnetic 
atom, the induced currents behave like a screen ; 
their magnetic field tends to diminish the original 
field. In ft distanc^e of the order of magnitude 
^cy'A 10 * cm.) the field can be considered 
as practically zero. 

In Meissner’s experiment, it is obviously the 
applied exteriial magnetic field which evokes the 
supracurrent as soon as the supraconducting state 
is establishetl. In the case of the permanent 
current in a ring (and also in the case of an open 
wire which is fed by normal conducting leads), 
the magnetic field which maintains the currejii 
proves to be identical with that which is produced by 
the current itself. The most stable state of a ring 
has no current, unless an external magnetic field 
is applied. To be sure, the states in which the ring 
possesses a permanent flux through its central 
hole, are not states of lowest energy but are 
metasiabh under macroscopical conditions : only 
by a finite variation of the macroscopic parameters 
of the system (for example, by passing the transi- 
tion temperature or by cutting the ring open) can 
the ring be brought into the absolutely stable 
8tat« which contains no flux. 

To complete this theory it is necessary to add 
to (6) a further statement as to the behaviour 
of the electric field. In this regard the 
magnetic equation (6) as well as experience do 
not exclude a certain indeterminateness, and an 
experiment had, therefore, to be airanged in order 
to elucidate this point*. We cannot enter here into 
a detailed discussion of this question, and want 
only to state that as a result of this experiment 
the relation 

AJ - e (9) 

(e being the electric field strength) seems now to 
be the most simple formulation of this supplement- 
ary electric equation. The electric fields possible 
according to (9) and (6) are reduced to just those 
which are inseparably attached by induction to 
the magnetic field. The equation (9) simply states 
that there are no other ciirrents in the supra- 
conductor than those which, according to (6), are 
evoked and maintained by the magnetic field. 

It might be emphasized that our conception 
differs essentially from a description which has 
sometimes been given, according to whidh supra- 
conductivity should be characterized by the par- 
ticular value |x 0 of the magnetic permeability. 
Though for simply connected isolated aupra- 
conduotors both formulations give raacrosoopioally 



796 NAT 

identical reeults, they prove entirely different if 
one heu9 to deal with supraconducting ringfl* 

Hie esaential characteristic of our theory can 
be seen in the following ; The same relation (6), 
Ijetween current and magnetic field, whifii repre- 
sents the Meissner effect and which for simply 
connected supraoonduotors is practically identical 
with the description p == 0, is able, moreover, to 
describe the distribution of the permanent currents 
in supraconducting rings. The magnetic field of 
these rings, having a curl, requires, according to 
Maxweirs theory, the explicit introduction of the 
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inaOToscopio current. It cannot, of course, be 
described by a particular value of the magnetic 
permeability only. 
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Obituary Notices 


Dr, J. R, Aircy 

D r. JOHN ROBINSON AIREY died in his 
sevontietli year at hie homo in Newtown, 
Montgomeryshire, on September 16, after an itlnoes 
lasting more than six months. Ho was a native of 
Leeds, wliero ho received liis early education at the 
Blenheim Council School and the Central High School. 
Aftcn* serving os an assistant in the science depart* 
meat of the latter ho was, from 1896 until 1903, a 
master at the Forth County School, Clarnorgonshiro. 

Airey’s first degree was a London B.So. in 1894. 
In 1903 he initjrrupted his teaching work for three 
years, and went up to St. John’s (jolloge, Cambridge, 
as a foundation scholar ; he took first-class honours 
in both parts of the Natural Science Tripos, and was 
awarded the Wright Hooking and Hughes priaes. 
From 1906 until 1912 ho was principal of Morley 
Secondary School, and from then until 1918 princip^ 
of the West Ham Technical Institute. In that year 
he became principal of the City of Leeds Training 
College, where he was held in very high esteem by 
all with whom he came into contact. On his 
retirement in 1933 he was presented by his old 
students with his poi*trait in oils, which he gave to 
the College. This was accompanied by an illmuinated 
letter, from which may be quoted “You will live in 
our meiifiories as a principal and a friend whose words 
were few and wliose happy and kindly disposition 
shone out so brightly that even your reproofs wore 
tinged with humo\ir’\ Another friend described him 
as “a veiTay parfit gentil knyght”. 

Airey became a D.So. of London in 1916, and in 
1926 Cambridge conferred on him its coveted Sc.D, 
He will be best remembered in scientific circles for 
his work as a mathematician and computer, par- 
ticularly in connexion with Bessel functions, in which 
he was deeply interested for thirty years. He became 
a member of the British Association Mathematical 
Tables Committee in 1911 and continued to serve 
uninterruptedly until his death; from 1918 until 
1929 ho held the office of secretary. His first pub- 
lished tables appeared in the report of this committee 
for 1911, and were of the so-called Neumann functions, 
which are related to the functions tasually known as 


Y functions or Bessei functions of the sex^ond kind ; 
these tables were extended in 1913, 1914 and 1915. 

The need for extensive tables of sines and cosines 
in radian measure to facilitate the rapid calculation 
of transcendental functions from their asymptotic 
expansions led Airey to prepare such tables. The 
first, in 1916, gave those fimotions to 1 1 decimals at 
interval 0*001 throughout the quadrant. 16-figure 
tables at varying inter\ als up to ar — 100 appeared 
in the Reports for 1916, 1923, 1924 and 1928. These 
tables were reprinted, with some extensions, in 
volume 1 of the “British Asstxjiation Mathematical 
Tables” in 1931, and are now widely used and 
appreciated by engineers and mathematical physicists. 
Since their publication Airey lias prepared extenadve 
manuscript tables to 13 decimals at interval 0*0001, 
but these have not yet been published. 

It is not possible to enumerate all the tables com- 
puted by Airey of functions related to Bessel func- 
tions ; a list of them occupies a page in the 1929 
Report. It should, however, bo mentioned that he 
made, in 1917, the first extensive calculations of what 
he called the Lommol -Weber function. Owing to 
war conditions they were not published until 1924, 
although mentioned in the reports of the two previous 
years ; meanwhile similar figures appeared m 
Watson’s “Theory of Bessel Functions” under tiie 
name of Struve function. 

In 1918 Webb and Airey directed attention, in a 
paper in the Philosophical Magazine^ to the import- 
ance of the oonfiuent hypergeometrio functions in the 
solution of a wide range of differential equations of 
the second order. This was followed, in the British 
Association Reports for 1926 and 1927, by tables of 
these fimctions for various values of the three 
arguments on which they depend. 

The second vohime of the “British Assoblarion 
Mathematical Tables”, givittg solutions of Emden*s 
equation, is based entirely on methods suggested 
Airey. He was, in fact, a master of the art of getting 
numerical solutions of equations that would not 
yield to formal treatment. In {)s^icullur^ he^ 
conspicuousty successful in deaUiig with Osyirq^t^ 
series^ where the oqsmmon prSMfijoe is to^ 
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the kaet term, and neglect the divergent part. He 
had the happy knack of discovering the form of 
^converging factors', which, when multiplied by the 
least term^ gave the effect of the divergent terms ; 
in this way he was usually able to double the number 
of decimals that could otherwise be obtained. 

Another phase of Airey’s activity was his associa> 
tion with the production of the PhUoBophioal Maga- 
zine^ which goes back many years. In 1933 his name 
first apx>eared on the journal as a joint editor, and 
from that date onwards he read and passed for press 
every article. Although not a froquent contributor 
in recent years, his last task was the reading and 
correction of an article by himself, which will appear 
in a future number. 

Airey was a fellow of the Royal Astronomical 
Society, the Physical Society and the Edinburgh 
Mathematical Society. He will be remembered as an 
inspiring colleague, and a friend who was always 
generous with hie help. He is siuvived by a widow 
and a daughter. L. J. Comeie. 


Mr. W, B. Ferguson, K.C, 

Wuxi AM Bates Fbeouson, who died on Thursday, 
October 7, in his eighty-fifth year, was educated at 
Manchester Grammar School and Merton College, 
Oxford, where in 1874 he graduated with first-class 
honours in nattiral science. At this time it was 
apparently his intention to enter the medical pro- 
fession, but after another year or two engaged in 
study and lecturing, during which he became one 
of the original fellows of the newly founded Institute 
of Chemistry, he qualified for the Bar, to which ho 
was called in 1882. He practised for some eighteen 
years and took silk in 1990, but then on urgent 
medical advice had to give up his profession and 
retire for several years to Arosa in Switzerland. 

Ferguson was already keenly interested in photo- 
graphy, and having become a member of the Royal 
Photographic Society in 1895, was elected a fellow 
in 1900, in which year he published a paper 
on toning prints and slides with copper compounds. 
While at Arosa, in collaboration with B. F. Howard, 
he studied the infiuenoe of temperature on the rate 
of development of dry plates and devised his time- 
temperature system of compensating therefor, which 
has proved of permanent value. He was a close 
student of Hurter and Driffield’s epoch-making 
researches, and the design of photometers for 
the measurement of photographic densities became 
one of his hobbies. His outstanding contribution 
to photographic science was undoubtedly the Hurter 
and Driflaeld memorial volume, in which ho not only 
ooUeoted together in conveniently accessible form 
all their important papers, but also gave us the results 
of a painuitakmg study of their apparatus, laboratory 
notebooks and ooireepondeiice, a labour of love 
which occupied him for fUUy two years. 

Ferguson^ str&mg %ur6 and charm of manner 
will not soon bo forgotten by members of the Royal 
SOe many are mdebted to him 

for and kindly 


its president, hk precarious health always compelled 
him to decline, but on the Council and in numerous 
committees he served the best interests of the Society 
for many years. He was awarded the Society’s 
honorary fellowship and the Progress Medal in 1914, 
the Hurter and Driffield Memorial Medal in 1918 and 
the Davanno Medal of the Sooi4t4 Fran^aise de 
Photographie in 1926, in recognition Of his soientifio 
work, and was throughout its existence a vice- 
president of the British Photographic Research 
Association. All who knew him will mourn the loss 
of a good friend and an outstanding personsdity, and 
will deeply sympathize with his wife and family in 
their sorrow. F. F. R. 


Dr. Carl Spengler 

By the death on September 16 of Dr. Carl Spengler 
in his seventy-seventh year, one of the pioneers of 
tuberoulosia research and treatment has passed away. 
He lived and die^l at Davos, and was one of those who 
made Davos the first, and for a time the chief, centre 
for the Alpine treatment of pulmonary tuberculosis. 

Carl Spengler studied medicine at Heidelberg and 
Zurich, afterwards worked at bacteriology under 
Profs, von Stilling and de Bary, and from 1686 until 
1889 was assistant physician in the University of 
Strassburg. He then returned to Davos in order to 
specialize on tuberculosis, and his work attracted the 
attention of Robert Koch, with whom he collaborated 
for a time, originating the preparation of tuberculins 
from the bovine type of bacillus, and devising the 
method of administering tuberculins now in general 
use. He also devised a special technique for demon- 
strating the tuborole baoillus, which still remains one 
of the best of the staining methods, and described 
the presence in tuberculous materials of spheroidal 
bodies derived from the tubercle baoillus, which he 
termed ’splitter’ bodies, and the appearance of which 
he regarded as being of favourable import as indio€d)ing 
disintegration of the tubercle bacilli. 

In addition to developing the olimatio and open- 
air treatment of tuberculosis, Spengler also sought 
to discover on agent which would exert a curative 
action upon tuberculosis by the possession of lytic 
and antitoxic properties towards the tubercle bacillus. 
This he claimed to have done, and evolved his J.K. 
( » Immun K6rper) treatment for the disease. He 
believed that the red blood oorpusoles (and not the 
serum) of a specially immunized animal carry the 
bulk of the imnrnnizing substances, mid devised his 
1.K, remedy for treatment, which consists essentially 
of a solution of the anti-tuberoulous immuruziftg 
bodies derived from the red blood corpuscles of a 
treated animal. He also applied the same methods 
in the treatment of other diseases, and during his 
last years devoted much time to research on cancer. 

R, T, Hnvnuinrr, 


We r^et to announce the death of the Right Hon. 
Sir Herbert Maxwell, Bt., K.T., F.R.S., chairman of 
the B<^al Oommission on Ancient Monuments 
(Scotland) in I90$-34, on October 30, aged ninety- 
two years. 
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News and Views 


Prof. A. von Szcnt-Gyorgyi : Nobci Prize for Medicine 

It is announced by the Stockholm correspondent 
of The Times that the Nobel Prize for Medicine for 
1937 has been awarded to Prof. Albert von Szent- 
GyOrgyi, of the Univei*sity of Szeged, in Hungarjs 
for his work on vitamin More than fifteen years 
ago, ex|>eriment8 carried out by Szent-GyOrgyi on 
the adrenaleotonuzed animal suggested to him that 
the adrenal cortex is in some way involved in 
biological oxidation. A detailed study of different 
animal, vegetable and synthetic oxidizing systems 
was made, but no connexion could be fotmd between 
these and the fiuiction of the adrenal cortex. How- 
ever, nine years ago, evidence was obtained that the 
cortex is in some way connected with the peroxidase 
system and at the same time a reducing substance, 
considered to bo a ‘hexuronic acid', was isolated from 
it. The same acid was also found in plants and shown 
to be an essential part of the 'reducing factor' of 
plant juices, being apparently connected with the 
function of the peroxidase system. Since the ^reducing 
factor’ is found in fruit juices which contain vitamin 
G and ciure both human and experimental scurvy, the 
aatiscorbutio potency of the ‘hexuronic acid* was 
investigated, 

Howkvbb, it was not imtil four years later 
that Svii’bely and Szent-Gydrgyi wore convinced that 
the potency of tliis acid was really due to the acid 
itself and not to its contamination by some more 
potent substance. Success was dependent on the 
possibility of obtaining large quantities of the acid, 
and the authoi’s were finally successful when they 
discovered that pajirika, the Hvuxgarion rod pepper, 
is an unusually rich source. Meanwhile, investigation 
in various laboratories of the chemical nature of 
‘hexuronic acid' had necessitated a modification of 
the stnictural formula originally proposed and Szent- 
Gydrgyi and Haworth (Nattok, 131, 24 ; 1983) sxig- 
gested the name “ascorbic acid", by which vitamin C 
is now generally known. It was not long after Szent- 
Gy6rgyi’s isolation of ascorbic acid from natural 
sources before the vitamin was prepared by chemical 
synthesis, and the synthetic vitamin is now employed 
in medicine when large doses are required. Although 
Szont-Gy6rgyi's brilliant research may have closed a 
cheater in vitamin chemistiy% it has nevertheless 
opened one in the treatment of disease. 

Representation and the Australian Aborigines 

To those whose vooatit)n it is to consider the 
Australian aboriginal mainly, if not exclusively, in a 
context in which he appears os the most primitive, 
physically and culturally, among existing peoples, 
th^ is something incongruous in the report from 
Canbenra^ (TAe Times^ Oot. 27) that the aborigines 
have petitioned the King, asking His Majesty, through 
the Australian Government, to empower them to 


propose one of their own i)©ople, or a sympathetic 
white, to represent thorn in the Federal Parliament. 
The purpose of the petition, it is stated, is to prevent 
their extinction. It goes on to jjoint out that the 
injunction laid on the first settlers in Australia, that 
the aborigines should be adequately oared for, has 
not been obeyed, since aborigines' lands have been 
expropriated and legal status has been denied them. 
This is the first occasion in Australian history on 
which such action has been taken by the aborigmes ; 
but as the eighteen liundrod and fourteen signatories 
to the i>etition, drawn from all parts of Australia, 
are chiefly from mission stations, the circumstances 
which have determined their mode of iietion are not 
beyond conjecture. The petition has been forwarded 
by Mr. Lyons, as Prime Minister, to Lord Gowrie. 
the Governor-General, for submission to the King. 

Whatxvbb may be its ultimate fate, the fact of 
the submission of the petition is significant. It is 
one among a number of indications of the profound 
cultural changes which are taking place among even 
the least advanced races under Imperial adxninistra* 
tion. It points to the fact that neither segregation, 
the provision of reservations, nor even ‘indirect rule’ 
are to be regarded as the final solution of the problems 
which arise in modem conditions out of even the 
regulated cultural contacts of white and backward 
civilizations. Cultural change, it seems, is inevitable ; 
but in recent discussion of the colonial question, it 
appears to be overlooked that imder democratic 
institutions the growth of a native opinion cannot be 
ignored, and the crux of the colonial problem is not 
ownership, but the will, as well as the comi>etenoe, 
to guide native development in the light of detaolied 
and scientific study along lines beneficial to the native 
himself, as well as to the larger world in which he 
will have to find his level some day when he emerges 
from tutelage. 

The Progress of Engineering 

Ik hia presidential address to the Institution of 
Civil Engineers on November 2, Air. Biyan Donkin 
pointed out that it is nearly thirty years ago since 
Siemens and Kennedy, who preceded him in the 
chair and who were lilm himself connected with both 
the meohonioal and electrical branches of engineering, 
described the latest advances which had then be^ 
made in the new industry. The interv^ung gap he 
filled up most satisfactorily. In an essay on appliad 
science written in 1810, Bhelley said of electricity, 
“What a mighty instrument it would be in the hands 
of him who knew how to wield it/’ Shelley lefbtted 
to the aerial mariner who could swim in the ahr with 
bladders and said that such ingenuity was not to be 
condemned. “Why,” he said, “have we not dis- 
patched intr^id lummaute to crocs Africa an eveiiy 
direction to tnnrvey the wlHde 
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weeks ?*’ It is by these means “that we oould 
advance oivilusation, emancipate every slave and im* 
prove generally the welfare of mankind/* Now most 
of the things Shelley thought of have been done, and 
mankind has benefited. 

Man* has become a more efficient iinit, lie performs 
more work in a given time, he lives longer, he has 
greater comforts, but with all these advantages, it 
is a misfortune that the necessity still arises for some 
to spend their energies and the wealth of their 
country in fruitless endeavours to kill, or to be 
ready to kill, their enemy in lees time and at less 
cost than is possible for tlieir adversaries. According 
to the best authority, it was shown in 1986, by 
statistics of the cost of various domestic com- 
modities throughout Europe, ranging from electricity 
to coal and including butter, bread, milk, meat, 
potatoes and sugar, that the fall in the price of 
electricity since 1914 was greater than that of any 
of the others. In addition, the price of electricity in 
Great Britain had fallen more than in any other 
country. It is practically certain that it will fall still 
further. In conclusion, Mr. Donkin quoted with 
approval Lord Weir, who said tliat millions of pounds 
should be spent in research in the political sphere 
for the founding of a thinking department for the 
investigation and analysis of human qualities. It 
should exploit the possibility of healing and softening 
racial bitterness and ultimately demonstrate to the 
world the utter inability of war to solve political 
problems. 

Co-operation between the Engineering Professions 

At the beginning of his presidential address to the 
Institution of Eleotrioal Engineers delivered on 
October 21, Sir George Lee re-echoed Sir Alexander 
Gibb’s suggestion, given in his address to the Institution 
of Civil Engineers last year, for closer co-operation and 
co-ordination between the various engineering institu- 
tions. The engineering industry is now so large that 
amalgamation between the various institutions, oven 
if desirable, would be practically impossible. But he 
mad© two suggestions of directions in wliioh co- 
operation should be easy and an advantage to 
industry. The first was that facilities might be given 
to members of one institution to attend meetings of 
other institutions, to hold joint meetings on subjects 
of common interest and to give special library 
facilities to all. The second was that the full implica- 
tions of social aoieinoe con beet be handled from the 
engineering side by the combined efforts of all the 
engineering professions. To on mcreosing extent the 
lives of our people are bound up with engineering 
developn^t, and the economics of our welfare are 
dependent to a large extent upon the rate of this 
development. The closer association and meeting of 
people who are interested in different phases of what 
i* aotuidfy the same subject wotild facilitate the 
teeognition of common interests and ideas. 

ini GxbstqnB tte passed on to give an interesfhig 
aoeo^ of in seme of the activities of 

M» ported out tiie success of ihe 


new telephone tariffs. The shilling night rate has 
been a very suooeasfril psychological touch which 
succeeded beyond the wildest expectations. He laid 
stress on the difficulties of development forecasting. 
If a successful forecast is made, then the capital 
expenditure can be reduced to a minimum. \^en 
the sixpenny telegram was introduced in 1986, there 
was an immediate increase of 34 per cent over the 
oon*e8pouding period for the preceding year. The 
standardization of teleprinter working has paved the 
way for the development of a switched telegraph 
system utilizing the familiar methods of automatic 
telephony. Probably it will soon be possible for any 
teleprinter office in the inland service to obtain 
instant oornnnmioation with any other teleprinter 
office simply by dialling. 

Nuffield College, Oxford 

More information relating to the proposed college 
for research in social studies, to be called Nuffield 
College (see Nattjbe of October 23, p. 697), is now 
available. The erection and equipment of the College 
and the laying out of its groimds will be in the hands 
of the govoniing body of the University, the Heb- 
domadal Council. It shall from time to time appoint 
the warden, the fellows and other officers, and 
generally take charge. It is proposed to have maxima 
of twelve official follows, eight faculty fellows, twenty 
visiting fellows, and forty students. Women will 
be eligible for fellowships and studentships. The 
official follows will be whole-time research workers, 
the faculty fellows teaching members of other 
colleges who do work on social studies, and the 
visiting fellows the possibly non -academic persons 
from outside. The sttidents will be at least in their 
third term of residence at the University and working 
for research degrees. All classes of fellows (but not 
women follows) will b© entitled to rooms and dizmer 
in college and students may also have rooms there. 
The visiting fellows and the students will receive 
honoraria or emoluments of the order of fifty pounds 
j)er annum. Lord Nuffield will be the first honorary 
follow. 

Comets and Problems of Cosmogony 

The presidential address at the British Astro- 
nomical Association was delivered on October 27 by 
the Rev. Dr. M. Davidson. He discussed comets, 
especially in connexion with the light that they 
throw on problems of cosmogony. Considering that 
comets move in orbits of such a diverse nattrro, 
direct and retrograde orbits being nearly equal in 
number, taking comets on the whole, he showed that 
there are difficulties in reconciling this fact with the 
tidal theory of the origin of the solar system. He 
referred to the fkmilies of comets which are assooiatedi 
with the major planets, stating that it is quite 
impossible to explain these on the capture theory. 
There is, he oontiders, soma basis for the view that 
they weire expelledi by the planets, though there are 
certain objections here also. Various theories fior tbe 
origin of both the short-period and long^period 
comets were d^t with in tom ; but, Dr. Davidson 
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pointed out, none of these can be considered satis- 
factory. BobrovinokoflF's conjecture that the sun 
o^tured comets when it was passing through disuse 
clouds of obscuring matter lees than a million years 
ago wotdd appear to be mere specidation, and great 
difOciilties arise when we inquire how bodies of such 
diverse sues as are foimd in the nuclei of comets 
should appear in diffuse clouds of obscuring matter. 
The whole subject is full of difficulties, and Dr. 
Davidson contented himself with expressing the 
hope that posterity would be able to solve the 
problem. At the close of his address, he presented 
the Walter Goodaore Gold Medal and Gift to Dr. 
A. C. D. Cronunelin, whom the Coxmcil selected this 
year for this award, in consideration of the very 
valuable work that he has done for the Association, 
more especially in connexion with comets and minor 
planets, on which he is a recognized authority. 

Easton Park Nature Sanctuary 

Easton Paek, Dunmow, Essex, which Prances, 
Ooimtefis of Warwick, has recently willed under 
terms to the Essex County Council to assure its 
future as a Nature reserve, covers a thousand acres 
of mixed wood and parkland, and has long been 
preserved as a wild-life sanctuary, with no shooting 
and only the rabbits killed. Although a little short 
of water except for the dewponds, the estate is rich 
in wild -life : there are considerable ntimbors of jack- 
daws, green and spotted woodpeckers, goldfinches 
and long-tailed tits ; goldorests, hawfinches, kestrels, 
the three common owls, nuthatches and many jays 
nest in the wockIh, In a recent autumn study of 
the bird sanctuaries there, by invitation of Lady 
Warwick, Mr. Eric Hardy noted fifty species of bird, 
including a roosting flock of 196 jackdaws. There 
are a few red squirrels in the park, hut no grey 
squirrels and no nesting carrion-crows. Wild 
pheasants and partridge are numerous, tuid there are 
two large duck ponds where Lady Warwick intends 
to introduce ornamental waterfowl. A largo fom- 
aore wood around Stone Hall on the south side of 
the estate is permanently fenced and padlocked and 
kept 08 a specially secluded sanctuary for woodland 
neater 8. 

In the grounds of Easton Lodge, Lady Warwick 
has had erected a number of large aviaries, and 
converted old conservatories to heated aviaries, 
totalling eight aviaries in all, the largest, as high as 
the big aviary at the London Zoo, enclosing a full- 
grown yew tree. The collection comprises some 17 
species and about fotir hundred specimens, chiefly of 
foreign finches, and is also used as a ‘flying school’ 
for injured or rescued British birds before their 
release. The aviaries ore in the charge of Mr. Gilbert, 
formerly a keeper of aviaries imder Mr. D. Seth- 
Smith at the London Zoo. The park also contains 
large herds of red and fallow deer, a herd of Highland 
cattle, some 700 Shetland sheep, including foixr- 
homed rams, a number of Shetland ponies, and 
some very outstanding trees, including some of the 
coulitiy’e best specimens of cedar, wych-dm, oak» 
maiden-hair, palm and AUarUhUB or tree of heaven. 
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Electron IMffiractkm and Suffooe Structure 

Thb thirty-ninth Bedson Lecture was delivered on 
October 26 in King’s College, Newcastie-on-l^e, by 
Prof. G. I. Finch, on “Electron Diffraction and 
Surface Structure”. Prof. Pinch stated that patterns 
are obtained on a photographic plate placed in the 
patli of an electron stream which has been allowed 
to graze the surface of a solid body, and from these 
diflraotion patterns an accurate indication of the 
surface struotiire is obtained. The diffraction patterns 
tend more and more towards well-defined rings with 
decreasing crystal size and more random orientation, 
imtil eventually an efleot similar to the Debye - 
Soherrer pattern is obtained. E:q>eriments with 
thin films of nickel deposited* on a copper surfhoe 
show that the nickel crystals follow, up to a certain 
tluokness, the orientation and size of the original 
copper crystals. As the thickness of the nickel film 
increases to about 30,000 A., the crystals orient 
themselves in directions independent of the original 
copper crystals, although ordinary microscopic ex- 
amination indicates a continuance of the original 
orientation. Electron diffraction experiments have 
edso been used for determining the chemical com- 
position of thin stirface films, where ordinary chemical 
analysis has failed ; for example, the composition of 
the blue film on tempered steel razor-blades was 
successfully determined in this manner. Sir George 
Beilby’s theory of surface liquefaction of solids 
during polishing has received experimental proof 
from electron dif&action experiments on polished 
surfaces, and extremely important work is being 
carried out in this field in connexion with the 
‘running-in’ of machmeiy. 

Pottery in the Paleolithic Period 

Fubthhb evidence on the disputed question of the 
ooourrenoe of pottery in the later phases of the 
paleolithic period was brought fonvard by Mr, J. P. T. 
Binchell at a meeting of the Society of Antiquaries 
hold on October 28. Pottery has now been found by 
him on several sites in the Thames Valley in oir- 
Giunstances which, he maintains, warrant a dating 
in Upper Palseolithio times. At a site in the Bean 
Valley, Kent, which he has excavated recently, 
pottery occurs between the fourth and the fifth of 
a series of seven separate deposits of windbome 
loams. Of these deposits the lowest and oldest is 
linked with the glacial deposit on which it lies. The 
first four deposits in the series contain no sign of 
man, but with the pottery between the fourth and 
fifth deposits were bones and implements. It has 
been siiggested that the pottery belongs to the bronze 
age, but Mr. Burohell maintains that the absence of 
any evidence of a mesolithic culture in the low^ 
be^ precludes that view. Ho relies further on the 
evidence of the ooourrenoe of the extinct 
HBlicella etriata in beds 2-4, This shdl has npi been 
recognized iwt ooourring after the tapper PaliSoUihio 
period. Collateral evidence which posgibly m^y 
appear hsore convincing was obtahxed at Springhead, 
in the Ebbsfleet Vall^,. Kent, Bare 
similar to those Ibund in 
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l^boM found at Ipswich* with the pottery for which 
Mr* Bdid Moir claims a palssolithio were found 
ki ah unworn condition In a gravel bed underlying 
alhiviutn and peat and resting on a glacial bed* On 
tcp of the gravel ooourred a large number of acrax>er8 
of a type not hitherto recognized and showing marked 
eolitldo oharaoters. These were striated* presumably 
by floating ice or the movements of semi-frozen 
material* indicating that the implements, and there- 
fore, presumably, the pottery, dated from before the 
last glacial maziifestation ; in other words, that both 
pottery and implements belonged to Upper Paloeo- 
lithic times. 

Meteorite Craters 

The crater-lake of Kaalij&rv, one of the group 
of craters on the Island of Oesel off the coast of 
Estonia, has been described on several occasions since 
1827, and many suggestions have been made as to 
its mode of origin. In 1927 and 1929 Mr. I. Keinvald, 
Inspector of Mines in Estonia* mode a detailed 
survey of the craters with borings and trenches* 
and he wan himself convinced of their metooritic 
origin, although he was then unable to find any 
traces of meteorites at the locality* With remark- 
able persistence he has again rettimed to the work 
of excavation* and in July last he was rewarded 
by finding in the smaller orators* Nos. 2 and 5, 
thirty small rusted firigments of nickel-iron, which 
on a polished and etched surface show a oharaoteristio 
though rather imusual typo of structure. Tliese 
remnants of the Kaalij&rv meteorite finally settle 
the question of the metooritic origin of these craters. 

Anotheb meteorite crater has been discovered by 
Dr. C. T. Madigan, lecturer in geology at the Univer- 
sity of Adelaide* during his recent exi>^tion in Central 
Australia. This was found on the Box Hole station 
by Plenty River* which is about 200 miles north- 
east of the famous Henbury craters. It has the 
form of a shallow basin measuring 200 yards across 
the rim. During the brief visit no meteoric iron 
was foimd on the spot. Another noteworiJiy dis- 
covery made by Dr. Madigan during this expedition 
is a large meteorite of the rarer siderolite (stony iron) 
type* which was seen on the Huokitta station near 
the Hart Range, about fifty mOes from the crater 
and with no relation to it. It measures 4 ft, 5 in. 
long and 20 in, high, and is estimated to weigh 
2-3 tons. This is considerably larger than any atony- 
iron meteorite previously recorded, including the 
original pallasite (Pallas iron) of about 700 kgm. 
found in 1749 in the Krasnoyarsk district in Siberia. 

Distribution of Raw Materials 

Air important aspect of the problem of eiocess to 
raw materials is the ocnsideration of their position 
with regard to export. This, among other bearings 
uf the (jitei^rion* is discussed by Prof. I. Hdgbom, 
N the report of ri^e Issague of Nations Committee 
for M of the Problem of Raw Materials 
l London : Q. Alto 
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out riiat for oertain minerals* the bulk of which is 
great in comparison to their value, anything more 
than a relatively short distance £rom the sea is an 
almost insuperable bar to exploitation. The same 
is true of the cheaper and bulkier vegetable products. 
Thus for many forma of raw material the potential 
production of the great colonial areas of the interior 
of Africa and of certain sovereign States is not 
commercially aoceeatble. Transport cost and not 
occurrence is the decisive factor in availability. Thus 
coal and iron ore, if mining for local ore is left out 
of aocoimt, can be economically produced only in 
Europe, North America, certain parts of the Far 
East and elsewhere only in a coastal strip some sixty 
miles in width. The same applies to phosphates. 
Mineral oil is profitably exportable within about a 
hundred and fifty miles from the coast. More 
vahiable ores such as tin, copper* manganese and 
chromium ores can be mined over a much wider area* 
Prof. H6gbom has illustrated these conclusions in a 
map incorporated in the report. 

The Empirc^s Mineral Wealth 
The leading article in the September issue of Sanda^ 
Claya and Minerals develops the theory that the 
Empire can be made in Dr. Johnson's words ‘‘rich 
beyond the dreams of avarice** by economic develop- 
ment of known mineral resources and by systematic 
exploration of every country within the Empire for 
hitherto imdisoovered deposits. It is no longer 
practicable to await accidental discoveries of valuable 
mineral resources : they must be looked for scientific- 
ally. Admittedly an exhaustive Imperial mineral 
survey is a Herculean task, but certain suggestions 
are mode which should go for towards this ultimate 
aim. It is too great a task for any private concern 
or individual, or indeed for any Government. It 
must bo undertaken corporately by geologists, 
metallurgists, economists* Government officials* and 
others equipped for different phases of the investiga- 
tion, all of whom must take a share of executive 
authority. Aericd survey is the means by which 
information can be obtained on the resourees of every 
country* but this should be ooiiduoted on a more 
scientific basis than hitherto. Present-day mining 
and metallurgical technique should at the same time 
be scrutinized and improved wherever possible on 
the advice of experts. Moreover* ancillary investiga- 
tions of transport systems* market conditions, 
currency, tariffs, banking and finance in general* 
should be undertaken in order to provide a central 
body with all the information necessary to co-ordinate 
survey results. Finally, the technical education 
of the coming gmieration of geologists, chemists, 
mineralogists and industrialists, and uf the mature 
worker in these fields should be broadened to give 
an imperial view-point of mineral resources rather 
than a restricted outlook on one part only, 

British Museum (Bloomshury) ; Recent Aoquisitioiis 
Rbceto aootootuB to the coUectionB of the British 
Museum (Bloomsbury) r^rted at the October meet^ 
ing of the Trostort include a nitmber of ethnographical 
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and archjDological objeota of exceptional interest. 
Among these is a ■war-drum presented by H.M. the 
Kingt which was qaptui’ed from the Khalifa at 
Khartum in 1898 and given to Queen Victoria by 
Lord Kitchener. It is of tlie split-gong type, is made 
of wood, and is some seven feet long. It is sliaped 
like an animal with a homed head at one end, and 
is carved with geometrical ornament in relief on the 
sides. A ceremonial staff from Ashanti, formerly the 
property of Nana Kobina Amponsah II, Ohene of 
Busumtwi Stool, has a gold top eurmounted by a 
bird pecking two skulls. Sir Aurel Stein has now 
decided that the objects allotted to him by the 
Persian Government from the finds of his journeys 
of arohsBological exploration in Iran should be sent 
to the British Museum, and the pottery and sherds 
from his third journey in 1984, on which he traversed 
the modem province of Fara in south-west Persia, 
have now been received. They date from well before 
3000 B.o. and are of importance as showing affinities 
with such early sites os Susa and El Obeid in Irak. 

Thb Department of Oriental Antiquities has re- 
ceived on accession of exceptional importance in the 
form of five sculptured stone heads from the Buddhist 
cave temples of T’ion Lung Shan, near Taiyuonfu 
in Shansi, dating from the sixth to the tenth centuries 
A.P, They represent a highly developed phase of 
Chinese religious sculpture, of which very few ex- 
amples are to be found in British collections. They 
were given through the British Ambassador in Tokyo 
by Mr. KAohiro Nezu as a token of friendship to 
the British nation. Among the British antiquities 
IS a large Roman pottery basin, about seventeen 
inches in diameter, with figures of horsemen and 
floral design, which apj>car upside down. It was 
found by Colonel and Mrs, A. Ogilvie, by whom 
it is presented, inside a larger vessel in a kiln at 
Linwood in the Now Forest. It dates from the third 
century a.u. 

Fruit-Cooling Plant at Cape Town 

In EUctrioal Jruiusfries of August 11a description 
is given of the largest pre-cooling plant in the world, 
dealing with the fruit exported from Cape Town 
docks. This installation, which was completed twelve 
years ago, has made it easy to ensure the low- 
temperature preservation of fruit as soon as possible 
after picking. It ensures also that the temperature 
of the fruit when loaded is comparable with that 
maintained in the 8}iij)*s storage chambers on the 
voyage. Thanks to tlio Govormnent policy of insisting 
on high standards and of providing research and 
educational faoOitios for fruit growers, the plant is 
now working at its full capacity and more oooom* 
modation is urgently needed. To meet this need, 
large pm-cooling chambers were projected, and when 
the entire scheme is completed next year they will 
have a oapacity of 6,000 {shiijping) tons. When the 
fooit trains reach tli© store from the country, they 
ore shunted into the *atr-look’, a large asphalt-floored 
«hed 74 feet wide by 900 feet long. The fruit ia 
qa a min ed and tested there by the Govemment in* 
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spectoni, and that which does not reach es^port 
standard is rejected. The standard fruit is then 
transferred by battery vehicles to the ship's side and 
by crane to the hold. The ammonia method being 
economically impracticable, the underground storage 
chambers are cooled by brine circulated through coils. 
At a considerably lower level is the large engine room 
containing electric transformers and ammonia com- 
pressors. An automatic recorder keeps a visible 
record of the temperature in every cooling chamber 
taken every eiglit minutes. The engine room is 
provided with an emergency lighting battery plant. 

New '^North-West Passage'* 

A BTOLBTiN from the office of the High Com- 
missioner for Canada announces the receipt of a 
radio-telegram from the S.S. Nascopie, a vessel now 
under charter to the Canadian Govemment for the 
1937 Arctic Exjjedition, in which it is stated tliat the 
vessel has effected the first crossing of Bellot Strait, 
forming a second North-West Passage across the 
Canadian Arctic. The strait separates Somerset 
Island from the Boothia Peninsula, the northern tip 
of Canadian mainland. The original “Nortli-We^ 
Passage*’, the discovery of which was for many years 
the dream of Arctic navigators, os a short rout© from 
Europe to Asia, runs fartlier north than the Bellot 
route. So early ae 1585, John Davis set sail to locate 
this passage, but it was not untU 1903-7 that 
Captain Roald Amundsen made the voyage along 
Lancaster Sound, Barrow Strait and Peel Sound 
which defined the route. The Bellot route, a shorter 
and possibly better passage, has engaged the attention 
of Arctic explorers since 1858, when Captain Thomas 
McClintook, searching for the lost Franklin expedition, 
endeavoured to make bis way through. The attempt, 
unfortunately, was fritile, and other later attempts 
were equally xmsucoessful. The Strait was discovered 
by Captain W. Kennedy in 1862, when he crossed it 
by dog-team. The appearance of the waterway is 
that of a Greenland fjord. It is about twenty miles 
long and barely a mile wide at its narrowest part. 
The shores are of granite formation of bold and lofty 
elevation, with a fair sprinkling of Arctic vegetation. 
Some of the hill ranges attain height® of 1,500- 
1,600 feet. 

Symbols for Thermodynamical Quantities 
The report of a joint committee of the Chemioal 
Society, Faraday Society and Physical Society on 
symbols for thermodynamical and physico-chemioal 
quantities and conventions relating to their use hoe 
been published. It contains symbols for use in 
thermodynamics and physical chemistry, with ex- 
planatory matter. The objects of the joint committee, 
it is stated, were to correlate the views of ohemista 
and physicists with regard to the use of symbols for 
thermodynamic quantities and to deal similarly with 
symbols for other quantities which are of interest 
to both chemists and physicists. The <mmxnittee was 
very representative, and ^ which is a docu* 

ment of sixteen pages, is of ecmsiilerCltd^ 

The eymbob and son^venfiEm 
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been adopted as recommended practice by the three 
societiee reeponsible for it and by BriMh Chemical 
Copies of the report may be obtained by 
aon*m6mbera at 6d. per copy or 7s. 6d per 26 copies, 
post paid, from the Assistant Secretary, Chemical 
Society, Burlington House, Piccadilly, London, W.l. 

Biological Station in Memory of Pavlov 
Thk biological station being built at Pavlovo 
(formerly Koltushi) in memory of the late Prof. 1. P. 
Pavlov is almost completed (Soviet Union Year Book 
Press Service), The department of evolutionary 
physiology of the Leningrad Branch of the All-Union 
Institute of Experimental Medicine is being trans- 
ferred to Pavlovo, where it will be housed in a newly 
bxiilt laboratory, equipped with the most up-to-date 
appliances for research, and under the directorship 
of L. A. Orbeli.' The reconstruction of Pavlov’s own 
laboratory is now finished, as are also the new 
kennels and stables and admmistraiive offices, 

Richard Watson (1737-1816) 

In an article on the bicentenary of Richard Watson, 
professor of chemistry at Cambridge and afterwards 
Bishop of Llandaff, Prof. J. R. Partington (Chemiatry 
cmd Induatry, 66, 819 ; 1937) directs attention to 
his important experimental work, particularly on the 
freezing points of solutions of salts, and to the valu- 
able information on contemporary chemical industries 
contained in Watson’s “Chemical Essays”, He gives 
reasons for concluding that some of the unfavourable 
criticisms of Watson are unjustified. Although 
Watson was ignorant of chemiatry on his appoint- 
ment to the professorship, he quickly made himself 
proficient in the subject and oairied out original 
work of considerable merit, whilst liis knowledge of 
I)ure and applied chemistry was certainly very ex- 
tensive. Mr. J. P. dc Castro (iWd,, p. 846) also directs 
attention to a xxortroit of Watson apparently engaged 
in leotxiring on chemistry. 

Science, Invention and Society 
In a paper entitled “Science, Invention and 
Society” at the second Congress on Industrial Physics, 
Pittsburgh, U.S.A., on May 22 (/. Ajjplied Phyaica, 
8, 449; 1937), W. Koempffert, reviewing some of 
the technical aspects of society as well as the economic 
aspects of mass production, stresses the need for 
government to rely not on politicians but on experts. 
More organization and control ore required. Social 
invention must become as systematic and os well 
organized as mechanical invention and scientific 
discovery if it is to keep pace with the laboratory. 
We can no longer make the utmost use of scientific 
and meobanioal innovations without social adjust- 
ments and social invention. We do not yet know 
what form of government will be evolved to meet the 
social needs which have come with science and the 
machine. At present the tendency appears to be 
towards a oollactivism in which private profit will 
be severity abolished entirely. This in 
HaiSif damand^ control, and whatever 

form may take, it 


must be a government by technicians or experts. 
If democracy itself is to survive the increasing strain 
to which machine methods and scientific progress 
subject it, its own character must inevitably be 
immensely changed from that of eighteenth century 
egalitarism. 

Eighth International Conference of Genetics 

Wk are informed by Prof. O. L. Mohr, of Oslo, 
chairman of the International Committee of Genetics 
Congresses, that the question as to the place for the 
next International Congress of Genetics has now 
been considered and voted upon by the International 
Committee, which has by a large majority resolved 
to invite the British geneticists to arrange the next 
congress in Groat Britain in 1939. The committee of 
the British Qenetical Society has passed a resolution 
welcoming the invitation. British geneticists will 
shortly appoint an organization committee, after 
which further information concerning the date and 
place of the congress will be published. 

Announcements 

It will be remembered that the late Lord Ruther- 
ford had consented to preside over the jubilee meeting 
of the Indian Science Congress Association to be held 
in Calcutta next January, which will be attended 
by a representative British scientific delegation 
organized by the British Association (see Natoek, 
October 9, p. 609). We are glad to announce that 
Sir James Jeans has consented to fill the vacancy 
caused by the lamented death of Lord Rutherford. 

The Society of Glass Technology will hold 
its twenty -first anniversary meeting on November 
9 -10, xmder the presidency of Prof. W. E. S. Turner, 
at Sheffield, where the inaugural meeting was held 
in 1916, On November 9, the Society will attend the 
laying of the foundation block for the new building 
at Elmfleld for the University Department of Glass 
Technology, towards which the Society has already 
raised more than £1,600. The Wood Memorial 
Library will also be opened at Elmfield by Sir Frank 
Heath on the same day. 

Db. H. Loweby, principal of the North -Weetem 
Polytechnic, London, and honorary secretary of the 
London and Home Coxmties Branch of the Institute 
of Physios, has been appointed principal of the new 
South-West Essex Technical College at Walthamstow 
as from April 1938. 

We have received from British Drug Houses, Ltd., 
a priced catalogue of B.D.H. laboratory chermoala. 
This is a volume of more than two hundred pages, 
with thumb indexes, and includes indioatore, reagents, 
microscopical stains, mineralB and laboratory sundries. 
It is very gratifying to note what a wide range of 
chemicals of high quality of British manufacture are 
now available. The items include both inorganic 
and oxganio ohemioalS, and the prices are quoted for 
quantities based on the metric Bystem* The address 
the firm is Graham Street^ City Eoad^ Londem, N.l. 
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Letters to the Editor 

The Editor does not hold himaelf reeponaible for opMona expreseed by hia correepondet^. 
He cannot undertake to return, or to correepond with the loritere of, rejected manusc^ta 
intended for thia or any other part of Natubb, No notice is taken of anonymoua oommunieaiiona, 

Notbs on points in some of this wbbk’s mcttbrs appbab on p. 81 L 

COKKKSPONDBKTB ABB ENVITHD TO ATTACH SIMILAR SUMMARIES TO THEIR OOMMUNIOATIONS. 


Development of the Spark Discharge 
SoBfE time ago» on© of ns^ photographed the long 
electric spark vith a rotating camera and showed 
that a preliminary discharge occurred pricnr to the 


the former experiments under a variety of physical 
conditions and have now shown that the pre- 
discharge traverses the whole of the inter-eleotrode 
gap» and only after it reaches the opposite electrode 



Fig. 1. 

(а) Lsaobir {L) and main (M) stbokb from postrrvH hioh-voi/caob point to BABTaan plane. 

(б) LbABBRS (If) AND MAIN (Af) STROKE FROM NEGATIVE HIGH-VOLTAGE POINT AND FROM EABTHEP PLANE. 

P n TWO FREDISOUARGBS AT THE OATHODB. S INDEPENDENT 6TREAVEB DXSOHABQB BISINa FBOM THB 
PLANE ANODE. 

(o) Leaders (L) and main (Af ) stroke from fositive high-voltage point and from POtemnD proo'EOTION on 

THE EARTHED PUINE. 


main 8x>ark, just as in the case of the lightning dis- 
chaige studied by Prof. B, F. J. Schonland and 
others. The original photographs of the spark 
between a pointed high-voltage electrode and a plana 
earthed electrode showed the course of this ‘le^r’ 
discharge for about 20 per cent of the inter-electrode 
Sjpao ing the luminosity diminishing with increasing 
distanoe from the high-voltage electrode. The time 
interval between the leader and the main stroke 
corresponded to the time-to-sparkover as recorded 
on the oscillograph. XiCader atr^es preceded positive 
and negative discharges. 

We have recently had an opportunity of extending 


does the main spazk develop. Thus the pre-discharge 
is a ^leader-stroke* exactly analogous to the leader- 
stroke of the lightning Bmh, Fig. 1 a ididws such a 
discharge at 600 kv. between a positive point electrode 
and an earthed plane ; the time-interval between the 
leader and the return Eash is 72 mioro-secondSf the 
main stroke develops at a much hijg^her sp<^ than 
the leader stroke, so that it is possible to ^uote tilto 
average ^peed of development of the leader with Ihir 
accuracy, fhr a suooestioh of spar^ 
its aveo^ speed was X IQ^ 
have fbund Imt the speed iooreases aa the Jea^eir 
approaches the opposite 
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When the high-voltage point is of negative polarity, 
the spark presents a rather different appearance. In 
addition to the leader from the high-voltage point, 
a leader also precedes the main stroke at the earthed 
planet nod the two leaders develop towards one 
another, meeting at mid-gap as in Fig. 1 6 for a 
900 kv, spark. I’his type of leader has not hitherto 
been observed in the Ughtning flash, but its appear- 
ance is not surprising, as upward directed streamers 
are often observed developing from a plane electrode 
in a negative field. 'Ibe time interval between the 
negative leader and the main stroke at the cathode 
is generally greater than between the positive leader 
and the main stroke at the anode. The velocity 
of the negative leader in Fig. 1 6 is 2*4 x 10* om./sec. 
and that of the positive lo^er is 4*4 x 10* cm./sec. 
QeneraDy one or more discharges develop from the 
cathode but fail to bridge the inter-electrode gap ; 
however, they ionize a path which the final leader 
stroke takes. Two such pre-discharges can be 
observed in Fig. 1 6 at the cathode. 

If a pointed electrode projects out of the earthed 
plane for a fraction of the inter-electrode gap, a 
leebder stroke develops from this point upwards 
irrespective of the applied polarity. Such a double 
leader is shown in Fig. 1 c for a positive high-voltage 
point electrode ; the j)oint at the cathode projects 
4 in., and the gap is 4U in. In Figs. 1 b and c it will 
be seen that the leader stroke developing upwards 
from the earthed electrode is also branched upwards, 
and we have now definitely established that the 
direction of branching indicates the direction of 
propagation of the le^er stroke, since the leader 
stroke is initially responsible for all branching. These 
results should suggest therefore that Boys camera 
photographs of upward branched lightning strokes 
will show upward propeigation of the leader stroke. 

Experiments at pressiires down to one tenth 
atmospheric pressure substantiate the above and 
indicate that the time intervals between the loader 
and the main stroke increase rapidly with diminish- 
ing pressure. 

W© desire to thank Dr. A. P. M. Fleming for 
permission to publish this note. 

T. E. Aixibonb. 

J. M. Msbk. 

High Voltage Laboratory, 

Research Department, 

Metropolitan- Vickers Electrical Co., Ltd., 
Manchester, 17. 

Sept. 20. 

^AlUbone siHi SchonUnd, UTAtus*, XS4. 786 (1884). 


Spotting of the Hsunocyanin Molecule by Ultra-sonic 
Waves 

EiftTiJtrONS and colloidal solutions may be pro- 
duced by moans of ultra-s<mio waves***. Comporinds 
such as starch and gelatine are dopolymerized* *. It 
seemed, therrfore, of interest to stiwfy the action of 
sonic iraves on high-molecular proteins such as the 
k^ooyanins, the molecules of which are of ^colloidal* 
In the investigation I used haemocyanin £«>m 
Bdix poifttaim weight of 

M40,000^ a alimentation constant of 99 x 
4nd upon change gives three 

irifch ^ aeoimantation ocm- 
li X leipeotiv^ 


ing to I and ^ molecules). These fragments 
may reversibly recombine to form the original mole- 
cule*. L 

Dilute solutions of the hcemocyanin (0*l"-0*4 per 
cent) were treated by sonic waves with a frequency 
of 250,000 per sec, and the effects were studied hy 
means of the ultra-centrifuge. Tlie solution of the 
protein was centrifuged before and after the treat- 
ment, and it was found that the sormd-waves had 
partly split the hesmocyanin. The fragments obtained 
wore uniform (mouodispers) and were equal to J and 
I of the molecule, that is, in size corresponding to the 
fragments whioli are obtained by changing the 
A solution of pH 6*2 containing only the original 
molecule gave after treatment 20 per cent of half 
molecules. A solution of pH 7 *2 oontaining 64 per 
cent of the original molecule and 36 per cent half 
molecules gave 36 per cent original molecules, 44 per 
cent lialf molecules and 21 per cent eighth molecules. 
Usually the one-eighth molecule is obtained only 
when the pH reaches 6*0. The total concentration 
of the different kinds of soluble molecules was in 
most oases the same in the treated and in the non- 
treated solutions. In a few oases, however, when the 
initial solution was not clear due to precipitated 
haemocyanin, a larger total concentration of soluble 
molecvdos occurs in the treated solution. In these 
COSOS the sound-waves may have brought a part of 
the precipitate into solution. 

The action of the sound-waves was accompanied 
by a rise in temperature to about 40° C. Heat treat- 
ment alone at 60° C. of a solution with wliolo and 
half molecules did not, however, change the relative 
percentage of the two molecules. By heating to 60° 0. 
non-uniform compounds of association were obtained. 

The fragments, J and J molecules, formed by 
action of the ultra^sonio waves, do not, upon a change 
of pH from 7*2 to 6*2, show any tendency to re- 
combine to the original molecule. Apparently there 
is a difforenoa between the h8Dn:tooyanm molecule 
in the native state and that treated with sonic 
waves. 

During the sonic treatment amino acids or similar 
low-moleotilar compounds may have been split from 
the molecule. Since in some oases small amounts of 
such foreign substances are known to cause dis- 
sociation of proteins***, this might be a possible 
explanation of the splitting of the hsemocyanm 
molecule to halves and eighths. Therefore the treated 
solution was dialysed Iwfore centrifuging, but the 
same results were obtained. 

The electrophoretic properties were not changed 
by the treatment. 

Details concerning the apparatus and results will 
be published elsewhere. 

Sv«K BROHxn:.T. 

Laboratory of Physical Chemistry 
and Laboratory of Physios, 

University, Uppsala. 

Sept. 25. 

*Wooa, a. W., tmA Ix>omU> A. L., Phil (7), 4, 417 

(l»27), 

* VnmnaUoh. H., SCUnor, K., and Rogow»ki, F., KoUofdehem. 

17, 223 iimh 

* Sxent-oydrgri, A., aTAnrss, ISl, 278 (1983). 

« Bialar, A., Z. pkv. Ohm,, A, 164, 284 (1983). 

•Svodbets, t., Kams, lit, 1061 (1987). 

* Svtfdterg, X., and lladtaiiti*, A., BwL BuU., 66, 191 <1984). 

’ Briicnoii^qneDiiel, mpA Svedberg, t., BM. J^., 71, 49S 

* Xundgnn, H* 1^’* ui^eblUhpd. 
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Action of lodoaceute on Dehydrogenases and 
Alcoholic Fermentation 

It is well known that iodoaoetate produoew a 
oomploto inhibition of alcoholic fermentation in 
yeast and of lactic acid formation in moftcle even i?i 
very dilntt^ concentrations (ild/SOOO or less). Up to 
tlie preeent, however, its mode of action and the 
precise point at which it attacks the catalytic 
systems are unknown, for none of the enzymes 
which has been tested is inhibited by such low 
concontratione. In high concentrations {>M/20) 
iodoacetate is a general enzyme poison ajid inhibits 
almost every enzyme tested. In moderate concentra- 
tions (3f/100)* it has no action on most enzymes and 
has hitherto t>oly been shown to inhibit aldehyde 
mutase^ and glyoxaUise (the latter by an action not 
on the enzyme hiit on its coenzyme glutathione). 
These systems, however, are not inhibited by M/3(H)0 
iodoaoetate, so that we must seek elsewhere for an 
explanation of its action on fonnentation and 
glycolysis. 

A systematic study of the action of icnioaoetate on 
the dehydrogenases has not previously been made, 
but the results of such a survey are summarized in 
the accompanying table. It will be seen that while 
several of the dehydrogenases show a partial inhibi- 
tion by M/iOO iodoacetate, they are, with one 
exception, unaffected by a concentration of Jlf/3000. 
The alcohol dehydrogenase stands out in a remark- 
able way as being the only deliydrogenase, and 
uuleed the only enzyme, to be inhibited by this 
concentration. The inhibition becomes comfilote on 
slightly longer incubation. 



Source 

% Inhlhitiuu after id ralii. 
incubation with Iodoacetate 

M/amM) 

Af;i99 

l.actle 

Yeast 

u 

7 

Alcohol 


92 

Km 

TrioMiihoHpliate 

(HtJXtMcdlphowphatf) 


Ti 

95 

0 -Glyceroph ospimtt • 

,, 

a 

tH» 

huctJc 

i Muscle 

(« 

82 

a«Olycerophof»phot<‘ 

i 

(1 

42 

Succinic 

1 ” 

M 

11 

Kumaric 

i - 

n I 

.3 

MaIIc 

1 

0 ! 

0 

Xautititic 

Milk 

0 

i d 

Aldehyde 

1 •’ i 

9 

5 

Aldehyde mutaHr 

1 Liver i 

9 

9.5 


enaymtis wrn? prepared and tested with methylene blue at 38® 
and pH 7-4 Oftsentially a« described by Leloir and Dixon*. Betbre 
testing, the cnayines wore IncubaUnl at 88‘* for 10 minutoa with the 
above concentrations of lodoaeotato In the absonee of substratea and 
co-eiixymoii. Owing to dilution on a4lding tluMO. the Iodoaoetate con- 
centrations during the actual tests were nfduocd to one half. The 
wntrois without iodoaoetate' won' always incubated similarly before 
testing. 

That the iodoacetate acts on the dehydrogenase 
(that is, Warburg’s ‘spcniific protein’ ; Euler’s 
‘apodehydrase’) itself, rather thou on the ooenzym© 
or on any enzjmie -coenzyme complex, is clearly 
shown by the following experiment, which is made 
possible by the fact that the inhibition is not in* 
stantaneous but is set up by a time -reaction, 
Thunberg tul>es with hollow stoppers were used, 
so that either the enzjmie or the coenzyme could be 
exposed to the iodoacetate durmg the pi’eliminary 
incubation period. The reagents were distributed as 
follows : 

In tu\>e In ntopper 

^ c.c. Guxymc in phospJiate 1 «.r, Af alcohnl 

J c.c. Ar/2C00 mHiiyhme blue 0-2 c.c. ciutymapd 

i *5 C.C, phcwivhate, pH 7 *4 
<0*3 c.c. M/50 iodoacetate) 


The tubes were evacuated and incubated for 20 
minutes at 38" before mixing, 

Keduction time at 38"^ 

Tube 1 Xo lo(lt)aoetato 3 in. 0 ». 

Tube 2 Iodoacetate in tub<' «> 

Tube 3 Iodoacetate In stoppt^r 3 m. B6 s. 

(Controls without coxymase or alcohol were negative.) 

It will be seen that tubes 2 and 3 contained the 
same reagents, but these were differently distributed 
during the initial incubation. When the iodoacetate 
an<l enzjTue were incubated together, complete inhi- 
bition resulted, but incubation of the coenzyme with 
iodoacetate had little effect. Another tube, as tube 2 
but with the alcohol and methylene blue inter- 
changed, gave almost as much inhibition, showing 
that the enzyme was not appreciably protected by 
the presence of its substrate. 

The specific poisoning of tlie alcohol dehydro- 
genase by small concentrations of iodoacetate pro- 
vides a possible explanation for the inhibition of 
alcoholic fermentation in yeast. This dehydrogenase 
( — the ‘aldehyde reductase’ of Warburg) is a reversible 
system, catalysing the reduction of aldehyde to 
alcohol as well as the oxidation of alcohol. According 
to Euler*, it plays an essential part in the main 
processes of fermentation, namely, the oxido -reduc- 
tion reaction between triosephosphate and acetalde- 
hyde, which we may represent as follows ; 

triosephosphate — cozymase — - aldehyde 


triosephosphate 


alcohol 

dehydrogenaw? 


dehydrogenase 


The aldehyde, activated by the alcohol dehydro- 
genase, is reduced to alcohol by activated triose- 
phosphate, cozy mas© acting as a hydrogen carrier. 
If then the alcohol dehydrogenase is inhibited, this 
can no longer occur. Thus at any rate one point of 
attack of iodoacetate on the fermentation system has 
been found. 

Wtiile this effect may be adequate to occoxxnt for 
the inhibition of alcoholic fermentation, it is still 
possible that the iodoacetate acts also at some other 
point in the yeast system. In the glycolytic system 
of muscle, the lactic dehydrogenase, wliioh occupies 
a position corresponding to the alcohol dehydro- 
genase in yeast, is completely resistant to dilute 
iodoacetate. These results, therefore, oarniot account 
for the. inhibition in muscle ; the iodoaoetate acts 
elsewhere in the muscle system and hence possibly 
in the yeast system also, in addition to the action 
described above. It is believed by many that iodo- 
acetato acts on the initial stages of glucose fermenta- 
tion by inhibiting the phosphorylating meohankm, 
for in yeast (imlike muscle) no glucose disappears 
and no intermediate products are foxmd in presence 
of iodo8W5etato. But this is to be expected if we 
assume that the energy required for the phosphoryl- 
ation is derived from the oxido-reduction, for 
inhibition of the latter process will obviously produce 
an indirect inhibition of the phosphorylation also. 

MaXOOLM pIXOK, 

Biochemical Laboratory, 

Cambridge. 

Oct. 3, 

VDtxoft and tutwilt-ltoa, J., 81, >347 <103 p. 

■ Xelolr imd IHxon, 8X (1S3T). ' 

«v, Adlet and fHi 390 UOSS); 
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Reaction between Proteins and Metaphosphoric Acid 

In connexion with a publication by R. K, 8chofieldS 
we have pmpared and analysed precipitates obtained 
from pure proteins with metaphosphoric acid. 

1 c.c. of either egg albumen or clupein sulphate 
solution was mixe<i with 0*5 c.c. or 1 c.c. respectively 
0*1 n metaphosphoric acid, centrifuged and washed 
with distii]e<l water. When the washings were found 
free from proteins and metaphosphoric acid the 
precipitates were dissolved in concentrated sulpluiric 
acid and analysed. (Content of precipitates of P 
and K in the table are mgm.) 


Protein 

Solution 

j I'ltjelpiUtr 


Toliil N 

Aml«(» N 

Total N/Amino N 

Totttl N 

Round V 

Ratio of toUl N 
to amino X rale, 
from bound P 


van rtlyke 

titr,* 

van Slyke 

titr.* 

Ovalbumin 






2 Oft 

0-49 

IH'2 

1 *S pet cent 


0 22 

0-26 

14*0 

12 ri 

2-90 

0-48 

13 0 







2-90 

Old 

i;t-» 







2 AO 


13 ’9 



Vos. char«Pd amino 

KhUo t>l‘ total N t,») 






N eaicuUted 

pOM. chorgi'd amino 




1 




N 






1 

1 


(4) 

<3) 

(4) 

2-18 

1 m 

4 '56 



am* 

0'4r5* 


4 

2 Id 

1 *06 1 

4 66 

1 pel* cent 

2l« 

(U409 

0 -605 

4-4 

4*3 

214 

1 *02 

4*70 







2 *ir> 

1 '02 

4-70 


* Calculated for argitilae. 

The table shows a good agreement between the 
amount of phosphorus bound and the number of 
the free amino groups in the egg albumen and the 
number of positiv'ely charged amino groups (guanido 
grovips of the arginin radicals) in the clupein. 

We iixtend to publish a full report of this work 
later, but we mention these results because according 
to some workers* the products obtained with pnv 
cipitants of this kind should have no fixed com- 
position, whereas other invt^tigators* suppose them 
to be true salts. 

H. Herhmakn. 

G. Peremann. 

Biological Institute, 

Carlsberg Foundation, 

Copeniiagen. 

* ftohofleW, E. K., Trun$, Furad, Sue., (i) SI. M (J93ft). 

* UtulfvMrdm-Laug, K., Compt. rmd. TM. Carliberg, 17, 4 (1936). 

* WaldRdimldtd^itx, K., Zlf«Ier, F,, Srhaitner, A., and WeU, L., 
ffgpp* Set^t l»7, 219 (1931). 

_ * Llndmtrt&neLang, K., and RAftmuwijen. 33., Vampt. rend. IM. 

SQ, lO (loSb). 

* DuUere, W. L., and Mlnr, R., C&mpi. rend. Hoe, UUd., 86. 1040 
<1987). 

^ ‘Moyor, K., Palmar, W. Y., and Smyth, B. M„ J.Biid. Chern,, 

U9, 601 (i987V 


Action of Auxin on Protoplasmic Streaming 
Sronnw on the mechanism by which auxin exerts 
its growth-promoting aotiem on plant cells have 
indicated that, although ultimately detectable on the 
od[l-witf4 the ^eot is* exerted in the first instance on 
the iinrotofibM^ The results of Bonner' established 
* connexion between growth and respiration, 
auxin was not fotmd, either by him or 
by van appreciably. 


In an attempt to analyse tlie initial stages of auxin 
action, we have studietl protoplasmic streaming in 
the epidermal cells of A vena ooleoptiles. The stream- 
ing rate, as was shown by Bottelior*, is dependent 
upon oxygen supply, l-iow concentrations of indole -3- 
acetie acid, from 0-003 to 0*02 mgm. per litre, 
accelerate the streaming, Coumaryl -acetic and 
aliooiimamic acids, which also possess growth- 
promoting activity, have a Hirnilar effect. The 
acceleration is oi-dinarily transient, lasting only about 
30 tniimtes, but if aft er a lajMie of a further 30 minutes 
auxin is again addcnl, a second acceleration similar 

to the first is obtained. 
Wlien. however, fructose 
is added with the auxin, 
the acceleration is main- 
tained for at least 
two hours. The limiting 
factor is, thei-eforo, the 
carbohydrate supply. 

The effect of higher 
concentrations of auxin 
depends upon the oxy - 
gen supply. In 6 cm. 
coleoptilos, if ample 
oxygen is available, all 
auxin cemoentrations up 
to 5 mgm. per litre cause 
about the same aocelar- 
ation. If oxygon is more 
nearly limiting, the aux- 
in causes a retardation 
of streaming. This re- 
tardation is removed by 
oxygen, but is increased 
by dinitroi)heuol. We thei-eforo conclude that auxin 
acotderates a respiratory process which controls 
streaming, and of which carbohydrate is the sub- 
strate. Auxin must also accelerate another respiratory 
process which, by consuming the available oxygen, 
makes the first process oxygon -deficient and hence 
retards the streaming. Both processes together 
probably make up only a small part, of the total 
respiration of the oolooptilc. 

In younger (3 cm.) coleoptilos, the respiration rate 
is gi-eater and oonsecjuontly the streaming soon slows 
down in presence of insufficient oxygen. If auxin, 
0*01 mgm. per litre or above, be added, the retarda- 
tion is more rapid. On the other hand, if histidine, 
6 X 10-’ molal, be added, this retardation is delayed. 
Sinc^ histidine alone does not accelerate streaming, 
it follows that histidine decreases the consumption of 
oxygon by those processes which do not control 
streaming. This may explain the well-known experi- 
ments of Fitting on VallimeHa leaves, in which the 
streaming, after stoppage, is retarded by dilute 
histidine solutions. 

The respiration of the ooleoptile must therefore be 
regarded as comprising at least three processes : 

(1) A reaction oxidixing sugar, which controls the 
rate of streaming and of growth ; accelerated by 
auxin, not affect^ by histidine or dinitrophenol. 

(2) A reaction oxidizing sugar, which does not 
affect the rate of streaming ; accelerated by auxin. 

(3) Other oxidative reactions, which do not affect 
streaming or growth ; insensitive to auxin, acceler- 
ated by dinitrophenol, inhibited by histidine. These 
reactions account for the larger part of the observed 
oxygen consumption. 

On this view the rates of streaming and of growth 
are oontrolled by the same process, md thus the 
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effect of auxiii on streaming is pi‘obably one of the 
ffrat stages of its effect on growth. This agrees with 
the rapidity of its action, the acceleration of streaming 
beginning within two minutes of auxin application. 
Correspondingly, tliose concentrations of auxin which 
affect streaming in ooleoptiles with ample oxygen 
supply, show close agreement with the concentrations 
which affect growth in measurements made over the 
same short period. Thus the effects of auxin on 
streaming, and presumably also on growth, arise 
from the acceleration of a respiratory reaction. 

Kknnkth V. Thimann. 

Harvard University Beatkick M. Sweeney. 

Biological Laboratories. 

Cambridge, Moss. 

Sept. 30. 

^ Bonner, J., J. <?en. Phvfiol., 80. 1 (193tJ). 

“ van Hul«son, (J. J,, Dtartatlon, Utretch (1930). 

* Botti’Ker, H. I*., Hee. trav, bot, n4erl,, 88, 867 (1935). 


Photoperiodic After-Effect 

Shveeal workers, notably jEghis, Raeumov and 
UolguSin, claim to have demonstrated a photo- 
poriodio after-effect with short-day plants, that is, an 
acceleration of flowering in such plants exposed to 
short days during the early stages of growth and 
afterwards grown in long days. Tliis work has been 
done mainly on cereals and fotlder plants, and so 
far as we are aware the existence of such an after- 
effect has not been demonstrateti with any ornamental 
flowering plants. 

Experiments have been in progress for some time 
in this department with a Mexican short -day plant, 
TUhonia apeciom. During this year the existence of a 
photoperiodic after-effect has been demonstrated. 
Seeds were sown in a glasshouse on April J 9, and some 
of the seedlings c<»vered with blaok shades from 
5.0 p.m. to 7.0 a.m. daily (10-liour day), from germina- 
tion. Sixteen plants received five weeks of short- 
day treatment and a similar number seven weeks. 
A further sixteen plants received the normal day 
length of foxurteen to sixteen hours. All plants were 
planted in the open (in four randomized plots) on 
Jiuie 9. The first flowers of the seven-week treatment 
plants opened on June 21. The mean number of 
days from sowing to opening of the first and second 
flowers respectively for each treatment were as 
follows : 



Untreated 

Rive- week 
treatment 

Scven-w'eek 

treatment 

No. of days Ui Unit 




flowor 

127 

80 

71 

No. of Uayfl to »«cond 
flower 

13« 

97 

83 


This acceleration in flowering date was accompanied 
by a change in the entire habit of the plants. The 
control plants ^w to tlxe normal height of more 
than six feet with a thick, straight, main axis and 
lateral branches bearing very large leaves, deeply 
lobed. The plants receiving the longer short-^y 
treatment were, in contrast, much less in height 
(about 2-2 J feet) freely branched, with in many 
caees no weil-develoi)ed main axis and with unlobed 
leaves about a third of the nornud size. The plants 
of the remaining treatment were intermediate in 
character. 

The early -flowering habit of the treated pimnU was 
maintained tfcoughout the season. The total number 
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of flowers produced by the sixteMi plsats of eeoh 
series up to September 21 was as follows : 



Untreated 

Five-week I 
treatment ] 

Seven-week 

treatment 

Total no. of itowera 
(16 plants) 

1 

231 i 

^ i 

616 j 

8.55 


Further experiments will be carried out to deter- 
mine the minimum exposure to short-day necossairy 
to produce an effect, the maximum day-length, rela- 
tion to temperature, etc. 

K. H. Stouohtok. 

D. R. Hot.e. 

Department of Horticulture, 

University, Reading. ^ 

Oct. 8. 


Flaked Flints from the Bone Beds of Bethlehem 

Owing to absence abroad, I have not been able 
to write sooner on the subject of the very interesting 
article on “The Bone-Bearing Beds of Bethlehem’* 
in Katctee of Sopteml>er 4. 

I visited the !l^thlehem site several times while 
Miss Bate and Miss Gardner were working on it in 
the spring of 1935, and was able to see the geological 
conditions described by Miss Gardner so far as they 
were then exjKised. In July of this year I visited 
the Wellcome Museum with Miss Caton -Thompson 
in order to examine the flints which are thought to 
be artefacts, and came to the conclusion that none 
of them showed any flaking that could not be ex- 
plained by the action of the mechanical forces to 
which they had admittedly been subjected. In 
contrast with the sub-Crag industry, there is an 
absence of flakes showing anything that could truly 
be described as a bulb of percussion, and the ed^e- 
trimming, which \ma rightly been compared with 
that of the Harrisonian eoliths, is of the vertical 
type well known as an effect of flaking by pressure 
in the soil. 

A few weeks after I had seen the flints, Miss 
Gardner and I were able, by kind permission of Mr, 
Starkey, to show the whoVd collection to the Abb5 
Breuil, who was passing through London. He ex- 
amined the flints and studied Miss Gardner’s sections 
at some lei^h, and his final opinion was that none 
of the s]^unens showed any flaking that could not 
be explained by the condition of the deposit in which 
they v^ere found. He compared the l^hiehem site 
with that of Baint-Prest, near Chartres, where a 
hollow in the chalk had be^ filled up with an ayyile d 
ailex yielding remains of Ekpha$ meridionalta* The 
associated flints, which he said closely resembled 
those from Bethlehem, had at one time been claimed 
as artefacts by the Abb^ Bourgeois and others, but 
were now g^raUy admitted to be flaked by 
mechanical action. 

Miss Caton-Tbompson has herself stated and 
discussed so clearly the case for and against the 
human origin of the Bethlehem flints that further 
comment is scarcely necessary. I diffsr ih>m her 
only in her flnal oonolusion that ^lese specimens 
are ’’less easy reasonably to explain as the accidental 
work of natural forces, Uian as the deliberate experi- 
mental work of man. . . 

D. A. B. GAiMwm. 

One Huntingdon Road, 

'Oainbrid^,^ ; ' ’t 
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Meteorites : the Number of Ptiitusk Stones, and the 
Spelling of **Widmanstitten Figures'' 

(1) Since writing my first note^ I have come 
across a passage in meteorite literatiire which, I think, 
definitely establishes the view that the high figure 
usually quoted for the number of Fultusk stones 
was based on a reasonable estimate and was not due 
to a misreading of a Warsaw publication, as suggested 
by Dr. Stena*. Daubr6e* mentions this very j)ublica- 
tion, and refutes energetically the low figures tlierein 
given as being **bien loin de la r4alit6'\ He knows 
already (August 1868) of more than 8,000 stones 
actually found, and emphasisces the exceptionally 
unfavourable circumstances for their collection. So, 
evidently, it was not ignorance of the statement 
made by the Haute ]£oo]e de Varsovie, but opposition 
to it, based on more extended knowledge wliioh 
induced French, Austrian and German authorities 
to adopt the high value for the total number of the 
stones. 

l>r. L. J. Spencer’s contribution* to the question 
contains interesting details about the transfer of 
Pultusk stones from the Krantz collection to that 
of the British Museum. He is right in saying that I 
over-estimated the proportion of small stones origin- 
ally present in the former. Wliile the expression 
us^ by vom Rath is ambiguous, fortimately it 
happens that in a paper by Buchner* definite figures 
are given oonoeming the unsorted material which 
had been collected for Dr. Krantz. The average 
weight of Krantz’s 2,012 stones was 61*2 gm. His 
collators seem to have paid somewhat more attention 
to the small stones than did those of Daubr^e — ^who 
had 942 stones of an average weight of 67 -6 gm. — 
but even in Krantz 's material the small stones were 
certainly not represented in the same proportion as 
in the ori^final shower, because of the difficulty, or 
impossibilrey, of finding them. For other reasons 
(as Dr. Spencer puts it, because **the best museums 
strive to acquire the best specimens”) there is a 
further shift towards the big stones in most of the 
museum coUeotions. In the British Museum the average 
weight of the Pultusk stones is os high as 252 gm. 

A oharaoteristio feature of the Pultusk shower was 
the high proportion of small stones. None were 
collected of lees than 1 gm.* but the reports mention 
black *dust*, and we know that in meteorite showers of 
this type the stones between 0*1 gm. and 1 gm. may 
outnumber all those between 1 gm. and 10 kgm. 
Statements as to the supposed total number of stones 
should be acoompcuued by an indication as to the 
supposed average weight; to speak of 100,000 
P^turic stones may be mirieading if the reader, or 
visitor, visualises the average composition of certain 
museum coUeotions. The weight of the total shower 
was perhaps only a small multiple of the 200 kgm. 
recovered, while 100,000 stones of the British Mtiseum 
quality would make a totid weight of more than 
25,000 kgm. 

(2J As to the spelling of “Widmanstatten figures”, 
the issue now simply is whether we want to adopt 
the form of the name used by other raembors of the 
family, or tiie one chosen by the man himself. Dr. 
Spencer prefers the former alternative ; those who 
ware Ms opinion should meak of Beokh-Widman- 
abetter figi;^, or simply Beokh figures, for Beddh 
k the tw famfi niuna. The disooverer of the 
etoMug figures^ however, had dropped the Beckb 
enth^, oaiUed htmwdf Widmanstatten, and was 
ottswly and under this name. 


Binoe Dr. Spencer does not appear to dispute this 
fact, I do not think it neoessa^ to quote more of 
the historic material from the Austrian archives than 
was given in my first note ; but I should like here 
to express my thanks for all the trouble they have 
tadeen in making, or answering, inquiries, to Dr. H. A. 
Beokh-Widmanstetter, and Profs. H. Benndorf, A. 
Lecher, S. Meyer and P. Puntsohart. I am especially 
indebt^ to Prof. S, Meyer for collecting aid for- 
waiHiing the material to me. 

F. A. Pankth. 

Imj)erial College of Science and Technology, 

London, S.W.7. 

Oct. 9. 

» NAT0RB, 140, 504 (1037). 

•Stenz, B., NatORK. 140. 113 (1937). 

* l>aubr6e. A., Vompt. rend,, 07 , 369 (1808). 

* Sponoer, L. J., Natorb, 140, 580 (1937). 

* Buchner, O., Po0gfn<it^rff*e Annalm, 108, 589 (1860 


The Sign and Symbol of Heat of Reaction 

The recent report of the Joint Committee of the 
Chemical, Faraday, and Physical Societies on Symbols 
for Thermodynamical and Physico-Chemical Quan- 
tities may be taken as an occasion for some remarks 
on the sign and symbol of heat of reaction and allied 
quantities. As is familiar, the lieat of a reaction 
may bo defined m the hoat generated or by the 
eyatemt when unit mass of reactants passes into 
resultants, the unit of mass being the numljer of 
grams represented by the sum of the molecular 
weights multiplied by their respective coefficients on 
either side of the chemical e<|uatiou. 

Confining ourselves for present purposes to constant 
pressure conditions, and representing the enthalpy 
of the system by H, the moss of resultants in the 
above units by m, the heat of reaction is expressed 
by —• dfjjdm. If the process considered is that of 
solution, the same expression holds, the unit in 
which m is expressed being either the gram or the 
mol according to convenience* In contrast to these 
•ohemicaT oases, we have the ‘physioaT cases of 
fusion and evaporation. In fusion, the solid is the 
reactant, the liquid the resultant, but here the heat 
of fusion is defined as the heat taken tip by the syetemf 
and is expressed by + dHIdm, a similar expression 
holding for heat of evaporation. 

These facts Olustrate a fundamentally different 
outlook on the peu't of the physicist and the ohamist. 
Considering the matter thermodynamically, the 
universe, regaled as an insulated system, is divided 
into two portions, the ‘system considered*, and the 
‘surroundings*, which obviously include the observer, 
AH changes of total ener^ and all reversible changes 
of available ener;^ in these two portions are equal 
but of opposite sign. The physicist concentrates his 
attention on the former, the chemist tends to con- 
centrate bis on the latter portion. This has in the 
past gone beyond the instances considered, and some 
physical clmmists of unassailable position have used 
ordin^ thermod^piamical s^bols to express the 
negative values of the quantities usually associated 
with them. 

With the view no doubt of counteracting the con- 
fusion thus created, the Bunsen Gesellsohaft some 
years ago recommended that whereas quantities 
entering a system should be indicated by ordinary 
symbols, ^ quantities leaving the system 
should be indicated by the same symbols with 
a xnMus sign or bar drawn through them. I 
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nhould have liked to extend this recommendation, 
and to expre»« the negative values of most 
thwmodynewtnical functions where suitable by their 
signs with a bar drawn through them* 

This leads us to the recently issued report. Although 
slightly diffident in view of its general excellence, 
and the distinguished names attached to it, I am 
yet impelled to enter a jirotest against a group of 
condemnatioixB or bans oontainfd in it on fiage 0, 
They are os follow : ( 1 ) l'’ho ban on the use of bars 
discussed above. (2) The ban on the use of a single 
symbol for siicli familiar concejits as lieat of reaction. 
(3) An implied ban on the employment of simple 
thonnochernical equations os hitherto used. A mode 
of expressing thennochomical data is given. I am 
in agrt>ement with this for purposes of tabulation, 
although a purist might correctly obje<it that the 
thormodynainical expression adopted for heat of 
reaction endows it with the dimension of ‘‘calorie’* 
instead of “calorie per equational mol”. Most reatlers 
of the report will, however, infer that the onlinary 
thermochemical equations of the past, all the symbols 
of which represent fully defined mathematical quan« 
titles, and which can therefore be treated by the 
ordinary metliode of algebra, ore banne<i. (4) The 
ban on the \im of symbols such os U to express 
changes or differoncos in the magnitudes represented. 
When wo rf>member tliat siach symbols are by original 
definition referred to an arbitrary zero condition, it 
becomes obvious that by n^aking the ‘reactant’ state 
the arbitrary zero, the quantity A U becomes equal 
to (7, and an insistence on the use of A is unnecessary. 
Arising out of this ban we have the abbreviations 
proposed for X* - Xj, which are as long as the 
expression abbreviated. 1 prefer the symbol Xj -i, 
which is clear, and useful in such oases, say, as the 
mimming of potential differences, etc. 

Hkney J. S. Saxd. 
Sir John Cass Technical Institute, 

K.C.3. 

Oct. 2. 

Effect of Viscosity on Ionic Mobilities 

In the 00111*80 of some measurements of electrolytic 
conductivity, 1 have determined the effect of in- 
creasing conocntratioiiH of phenol upon the eqtii valent 
conductance of a very dilute solution of hydrochloric 
acid in water at 25''. Using the viscosity data of 
SwearingerP, m is fmmd to bo 1 *000 in the equation 
X' ^ XF«, whore X" is the measured equivalent 
conductance, X the predicted equivalent conductance 
in the absence of phenol, and F the relative fluidity 
of the piionol solution. Above 0*30 normal phenol 
concentration, m boconuNs increasingly less than 1. 
Stokes’s law would predict m 1 . The concentration 
of hydrochloric acid was 10-* normal. 

This tyjx) of measurement is of particular interest 
for the following i-cason. The deviation of 
the stoichioinotric ionization constant of a weak 
acid from the Dobye-Hhckcl limiting law : 
log Kt ^ ^ogKs 1013VQ, where Ks and Kt 
the stoichiometric an<l thermodynamic ionization 
Constanta re«^>ctively, and Q the ionic strength, can 
only be explained by a decrease in the ionic mobilities 
os the proportion of unionized acid inen^ases. Pro- 
gressive change in the activity coefficients of the ions 
and molecules concerned can explain only a small 
fraction of the deviation. This is clearly shown by 
the work of Maoinnes and Shediovaky* on acetic 
acid, and by similar investigations dn propionic and 


normal butyric (icklB which 1 sball publish shortly. 
Davies* was the first to point out that if mobilities 
are corrected for viscosity aocordii^ to the simple 
law X' XF, the observi^ deviations lordly dis- 
appear. This is an indirect demonstration that 
viscosity is mainly responsible for what Macinnes wid 
Shedlovsky term the medium effect. 

It is not feasible to measure tlie medium effect 
directly, but the kind of experiment I have performed 
for phenol apjiroximates closely to a direct method, 
since, due to the high mobility of liydrogon ion, the 
effect on hydrogen and chloride should not differ 
markedly from that on hydrogen and phenate ions. 
The ionization of the very weak phenol will be in- 
appreciable in the prtwonce of hydrcKiblorio acid. 

Many y©ai*s ago experiment* showed that for vanous 
systems the exponent m differed widely from 1. It 
is to be wondorfxl whether, if these experiments were 
to be repeated to-day with all the hfmoflts of modem 
t/?chnique, m would not turn out to be 1, at least at 
the lower concentrations of the non-electrolyte. 

I understand that Dr. Shedlovsky has made a 
similar investigation of the medium effect in acetic 
acid. It is hox)ed that he will be stimulated to publish 
these exporimentH, which precede mine by many 
years. 

Donaij) Belcher. 
Laboratory of Physical Cliernistry, 

Cambridge. 

Sept. 24. 

* Sweitrlugon, J. Phpi. rhem., 32. 785 (1928). 

‘Macinnes ainl Shedlovsky, J. Amer. Vhetn. Stw., M, U29 <1932). 

•Dftvlen, Phif. Mng., 3, 249 (1927). and "The Conductivity of 
Solutlom" (1938). \k 141. 

‘Ureen, J. Ch^m. Sot:,, 98. 2028 (1908). 


Neutrino Theory of Light in Three Dimensions 

The neutrino theory of light is based on a fimda- 
rnontal liypothesis of Jordan h according to which 
the omission of a photon must be considered either 
m ©mission of two ‘coherent’ (parallel) particles — 
neutrino and antineutrino — or as a kind of neutrino 
Baman effect, without change of direction. This 
hypothesis permitted Jordan to construct, in the 
one-dimensional case, the Bose amplitudes required 
for photons, from the neutrino amplitudes which 
satisfy the Fermi statistics. 

Wlian attempting to construct the commutation 
rules in the three-dimensional case, the main diffi- 
culty is to obtain coherent emission of neutrino and 
antineutrino*. 

We should like to propose the following three- 
dimensional generalization of the one-dimensional 
expression given previously* for the relation between 
the amplitude of photon (6) and neutrino or anti- 
nautrino respectively (o or c, .respectively) : 


6(k) - lim-’ 


. %fd\ 

f R-t’(l)a(lfk)4-c(l + k)cm) 

( [ vdt + 1? +ii - vwk +1)'^ + 

- c(k~l)a(l) ) 

where , fc, <a « 

and g, is the txam of neutejino^r 
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With 6+(k) constructed analogously^ the required 
Bose commutation rules are verified immediately for 
6(k) and 6-^(k) if the amplitudes of neutrinos and 
antineutrinos obey the Fermi statistics, and if all 
the states above a certain one are imoccupifnl. 

Regarding t as the ‘charge* of neutrino, we see 
that the coherence condition is fulfillo<l, both ‘charge* 
and mass of the neutrino particles tending to zero, 
but their relation remaining finite and equal to 

a/ i (neutrino) and — \/ (antineutrino). 

^ 4itA ^ 47Trt 

In the same way, it is possible to take into account 
the spin of neutrino particles and to obtain a formula^ 
correspondingly generalizfcHl. 

A. SOKOLOW. 

Siberian Physical 'Teohiiical Institute, 

Tomsk. 

Sopt. 13. 

* Jordan, IV, Z. Phi/$„ 08, 4fi4 (1935). 

*cf. Jordan. V., and Kroul«, tt. de L., Z, Phy$„ 100, 569 (1936). 
“SokoJow, A., NAtraM, ISO. 1071 (1987). 

*cf, Sokolow, A., "On thr Nnilrlno Ttipory of LiRld (tbreo dlnifn- 
uioua) cast')**, Z. fiofittunUmt In th<‘ pr(‘«>». 


Dry Crossing of the Nile 
Rkadebs who have followed the correspondence 
under this head*'* may bo interested to leani that 
the dry crossing, which is situated at a jjoint some 


lOi^ miles downstream of Nimule, is definitely re- 
ported by Mr. Watney, district commissioner, 

West Nile, to be breaking up*. 

My original informant, a native, told me that the 
crossing formed in 1917, disappeared in 1921, and 
reformed about 1930 — it was certainly well in evidence 
when I first saw it from the air in the following year. 
Tradition has it, I learnt, that the dry crossing forms 
in times of famine and disappears in times of plenty, 
Recorde<l famine years are 1898, 1908, 1918 19 and 
1928. Thus if these figures are any guide, we should 
be on the verge of anotlier famine ; but administrative 
precautions in this regard have been well in hand 
for some time. 

Dr, Hurst suggests* that ho saw the l>eginnings of 
this dry crossing in 1924, but it seems that thts is 
not so, for the sudd he refers to was “at a point 
where the river narrowed suddenly**. I'his it does 
not do at the dry crossing, and a satisfactory ex- 
planation of its repeated formation at that particular 
spot lias yet to be found. 

Then^ is a mistake in niy original letter* ; “1930** 
should rt>ad “1931**. 

E. J. Waylakd. 

(leological Survey Office, 

Entebbe, Uganda. 

Oct. 14. 

» aVatitric, 189, »«I (Jm»B 5, 1087). 

•NatCRB, 189, 994 (June 12, 1987). 

“ Vgandfi Journal, 4, No. 4, 350 (May 1937). 


Points from Foregoing Letters 


Photoobaphs taken with a rotating camera by Dr. 
T. E. Allibone and J . M. Meek show that, in laboratory 
spark discharges as in lightning, a pro-disediarge or 
‘leader stroke’ traverses the whole of the inter- 
electrode gap before the main discharge occurs. The 
leader stroke begins from one or both electrodes, 
travelling at a rate of 20-40 km. per second (faster at 
reduced pressures). Its direction may be deduced 
from the branching of the discharge. 

The hiemocyanin molecule is split into lialves and 
eighths by means of ultra-sonic waves with a frequency 
of 250,000 j)er sec. Tliis is inferred by Sven Brohult 
from alimentation experiments carriwi out with the 
ultra-centrifuge. 

Dr, M. Dixon states that iodoacetate, in the con- 
centration required to abolish yeast fermentation, 
completely inhibits thq alcohol dehydrogenase but 
does not affect any other dehydrogenase tested. 
This may explain the inhibition of the fermentation. 
The action is on the enzyme itself and not on the 
ooenzyme or an enzyme -ooenzyme complex. 

When egg albumen is precipitated with meta- 
phosphorio acid, the ratio of ‘bound’ phosphorus to 
nitrogen corresponds to the free amino groups in the 
albumen, acooiding to ]3r. H. Herrmann and G. Perl- 
monn. Ifolupein solution is used, the ratio coiTespon<te 
to the numlw of positively chained amino groups in 
the ehqiein molecule. 

The growth-promoting hormone, auxin, accelerates 
the ‘streaming of protoplasm in cells of coleoptiles 
of young oats/aeoordit^to Prof. K. V. Thimann and 
Miss B, M. Sweeney. The effect lasts about half an 
hour, lof^r if fructose is added ; oxygen supply also 
is a factor. The authors conclude that the respiration 
of the young oat colecptOes comprises at least three 
proeeises ! one, aoederated by auxin, controls proto- 


plasmic streaming and growth ; another, also atweler- 
ated by auxin, oxidizes stigar and accelerates growth 
but docs not affect streaming ; other oxidation re- 
actions which do not affwt streaming or growth and 
arc not affected by auxin, are influenced liy substamses 
such as histidine and dinitrophtmol. 

Prof. R. H. Stoughton and D. R. Hole find that, as 
in the case of cereals and fodder, when the short -day 
ornamental Mexican plant Tithonia speciom is ex- 
IK>sed to sliort days during the early stage of growth 
and afterwards to long days, there is a notable 
acceleration of flowering, and a change in the entire 
liabits of the plant. 

Dr. H. J, S. Sand criticizes some of the recom- 
mendations made by the Joint Committee of the 
Chemical, Faraday and Physical Societies on Symbols 
for Thermodynamical and Physico-Chemical Quan- 
tities, namely, its bon on (1) the use of symbols 
with a bar drawn through them to indicate quantities 
leaving the system ; (2) the use of single symbols for 
familiar concepts such m the heat of reaction ; 
(3) the employment of simple thermoohemical equa- 
tions as hitherto iiaed ; (4) the use of symbols such 
as U to express changes or differences in the nuigni- 
tudes represented. 

Mr. Donald Belcher finds that, in aqueous solutions 
of phenol at 26®, the ionic mobilities of hydrochloric 
acid are proportional to the fluidity to a high degree 
of accuracy up to 0*3 normal phenol. If this is true 
for other systems, it is of importance in the inter- 
pretation if dissociation constants as determined 
from conductance moasurements. 

A. Bokolow proposes a formula for the relation 
between the field eff the photons and neutrino in the 
three-<fiinensionai case. 
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Research Items 


Boats of Victoria Nyanza 

The question of the origin of the boatn of Victoria 
Nyaaza is raised by Mr. G. W. li, Himtingford {Man, 
September) in rofeience to a suggestion by Mr. J, 
Homell that they were due to a jiossiVile Indonesian 
migration to the highlands of Kenya or a long-con- 
tinued contact with Indonesia along the east ooaat 
of Africa. Mr. Homell pointed out that the peculiar 
features of these boats, a bifid bow and penetration 
of the thwarts through the side planks, are features 
of Javanese etnd Maduran construction. Mr. Hunting- 
ford argues that there are no other traces of Indo- 
nesian influence in the Lake region. The Nyanza 
boats have nothing in common with the coast boats, 
and there is no sign of Indonesian influe>noe in the 
Kenya higidands. The enlarged false prow of the 
Nyanza boats may be an African adaptation without 
understanding of the branch found on drawings of 
early Egyfitian boats. The Bantu may have taken 
it over from the Nilotes. Further, both the Egyptian 
and the Soemdinavian types may have originated in 
Crete. A clay model (Early Minoan I) has something 
that looks remarkably like a bifid prow. In the some 
issue of Marit Mr. Homell replies. Against the 
Egyptian origin, the E^ptions always pegged, and 
never sewed, tlie planking of their boats j and the 
beak of the bifid ])row has been much exaggerated 
in representation. It is not structural but ornamental. 
Against the argument for an indigenous origin is the 
lack of skill in boat -construction of the Bantu. As 
regards the argument against Mr. Horneirs hypo- 
thesis of an Indonesian origin, there are cultural 
features suggesting Indonesian influence in Tangan- 
yika ; and there are resemblances to the present-day 
coast boats in, for example, tfio sown planks which 
characterize Nyanza boats. Tie absence of outrigger 
is not vital, 

Bthnology of Wallis Island 

Uvea (Wallis Island) was visited by Mr. Edwin G, 
Burrows in 1932 for the purpose of furnishing a 
report on the ethnological relations of the inhabitants 
{Bernice P, Muaeum, BtUL, 146). The nearest 

islands are Futima (112 miles), Samoa (186 miles), 
Fiji (249 miles) and Tonga (332 miles). Uvea has 
an area of 23 aq. miles. It has been known to 
Europeans since 1767 ; and since 1837 there has 
been a French Catholic Mission in the island, which 
has strongly affected the culture of the inhabitants, 
esj^ially in such matters as marriage. The population 
is increasing. In 1837 it was estimated at not more 
than three thousand. In 1928 it numbered 4,878. 
In physical appearance the Inliabitants are described 
as tall, light brown to copper, robust and well pro- 
portioned. The cranium is brachycephalic, but 
occipital flattening is practised. The language is a 
dialect of Folyi^ian. Kinship governs social and 
economic groupings, but politically is important only 
as limiting succession to titles, the political unit 
following territorial lines regardless of Yet there 
are ind^tions that the names of certain villages 
indicate clusters of kinsfolk. Exogamy has been 
sapplementad by church regulation d marriaige. 


Brother and sister avoidance formerly was very strict. 
Polygyny was formerly permitted to certain chiefs. 
There is no term in the language for the biological 
family, and the recognized kinship group is the 
lineage, tracing descent from a common ancestor 
through the father. The mother-line is recognized 
secondarily. The nucleus of the kin is the group 
sharing a homestead. The culture relation is Western 
Polynejsian with elements from Tonga and other 
islands. .i. 

Linkage Relations of Parallel Mutations in Drosn^^hila 

A COMPARISON of the known genes in Drosophila 
melanogaster and D, pseudo’obsc^ra is made by Dr. 
A. H. Sturtevant and Dr. C. C. Ton (J. OeneHcs, 34, 
No. 3). Some 26 new mutations of D. pseudo 'Obscura 
are pointed out as parallel or homologous to those of 
the other species, in addition to 29 already known ; 
but their arrangement in the chromosomes is different 
in the two species. JJ. psettdo-obaottra has 6 pairs 
of chromosomes whereas D. melanogaster has 4 pairs. 
The right arm of tfjo X-ohromosome in D. pseudo- 
obsoura is also known to be homologous with the left 
arm of chromosome 111 in D. melmwgaster. Four or 
five other species apiwjar to agree in having a two- 
armed X-chromosomo like that of D, p8et4dO‘-obsoura, 
CliromosorneB III and IV of D* pseudo-obscura are 
joined to form II of i>. melanogaster. The mechanism 
by which such exchanges of chromosome arms can 
have happened is discussed. The linkage relation- 
ships show that many rearrangements of genes within 
the arms have taken place, and that since these two 
species diverged from a common ancestor, at least 
nineteen such inversicuia have occurred and become 
established. By similar methods it is hoped to work 
out the phylogenetic relationships of other species 
in the genus, such as toUlisioni, virilis, hydei and 
funebris, 

A New Blow-fly Repellant 

For the prevention in sheep of myiasis, which 
exaots a heavy toll in most sheep-rearing countrieSi 
many tests have been carried out witli a multitude 
of chemicals, without revealing any thoxtmghly satis- 
factory replant for blow-ffieB. In Gi^at Britain the 
most |xromising recent dip is W. Moore’s oilemulsiondip 
contaming paradichlorobenzene used by the team 
workers at Aberdeen under Prof. James Ritchie, bat 
every new suggestion should be thorox;^hly teeted. 
H. O. Mdnnig has been experiiu^iiting with soxne oils 
of common South African plants and shows that 
steam-distilled oil of Tagetes minima has strong 
repellant properties for blow -flies and that it is suit- 
able for use in a blow^fly dressing. {Onderstepoofi 
Vet, Soi, Anim* Ind., 7, 419 ; 1936). As larvioid^, 
carbon tetrachloride and tetraohlorethyleno 
found to be effective against the maggots, but #e 
latter had a harmful effect upon 
materials were used as a dressing jn an omkfeioh, 
the emulsiflear which acted most 
wool-grease. The author gives 
preparation of a salable emtdstc^ 
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Enzymes of Wood-Rotting Polypom 

Thb etndy of fungi which induce the rotting of 
wood j« of great importance, from both practical and 
theoretical points of view. Polyporaoeous fungi often 
bring about such rotting, and their enzyme equip- 
ment has been the subject of study by Dr. S. R. 
Bose and S. N. Sarkar (Proc. Roy, Soc.j B, 123, 193 - 
213 ; July 1937). Eight species of polyjKire fungi 
were examined, and an imposing array of enzymes 
has been foimd. Invertase, raflftnase, maltase, amy- 
Jase, emulsin, heTnicollulase, cellulose, pectin aso and 
ligninase seem to furnish the possibility of destroying, 
extro-cellulary, almost any common oorbohydrato. 
Lipolytic and proteolytic enzymes were present in 
small quantities, catalase appeared as an intra- 
cellular enzyme, whilst lacoose was found in Poly- 
St ictus mnguinetis, Dccdalia flavidu and Trametes 
lactinea. Extra-cellular enzymes were more abundant 
than those inside the cell, and their activity appeared 
to be greater in tlie vegetative fungus than in the 
fruiting organism. 

Hybrids of the Rhododendron 

A PAPKB by Mr. F. C. Puddle (J. Hoy. Hort. Soc.^ 
62, 9, 393-398, Sept. 1937) gives some useful informa- 
tion about the possibilities of hybridizing the 
numerous species of Rhododendron now available to 
horticulturists. The activities of plant collectors 
have added the beauties of the eastern kinds to the 
better -known European species. Taxonomists have 
recognized two sections, the Lepidote and the 
Elepidote, in the genus Rhododendron. It is usually 
difficult, and frequently impossible, to hybridize 
between those sections. The Elepidote species of 
Rhododendrotit however, interbreed readily with the 
Lxiteum series of Azalea^ although they are plants 
with more remote taxonomic relationship. Practical 
considerations for the prosecution of experiments in 
hybridization are given, and breeder's are invited to 
consult the Stud Book of the Rliododendron Asso- 
ciation, whicdi sliows the results of more than four 
hundred crosses the offspring of which have possessed 
horticultural value. 

Antarctic Structure 

SOMB further evidence in favour of the probable 
structural relationship of New Zealand to King 
Edward Land in the Koss Boa is adduced in certain 
of the bathymetrical work of the B^l Antarctic 
Expedition 1933-35. Mr. B. E. Roos, in a paper on 
the Boss Sea in the Geographical Re^mw of October, 
notes the discovery at the entrance to the Ross Sea, 
some two hundred miles south of Scott Island, of 
the Iselin Bank, with a minimum depth of 700 metres 
and a length of about 200 miles and separated by 
a deep gully from the continental shelf. Further 
to the south-east lies the Peunell Bank. The course 
of the Antarctandes may possibly nm from Ifew 
Zealand via Macquarie and Scott Islands and these 
two banks into Bling Edward Land. Thus the Pacific 
Beam appears to be separated from the deep water 
farther west. King Edward Land turns out to be 
P®>!ilbsular in character, extending south-east from 
^pe Oolbeck, and there is considerable evidence that 
^ line of fends is oontinuous with the Edsel Ford 
east. Mr. F. A. Wade, writing on the 
border^nds of the Ross Sea in the same review, 
poin^ ^ of this range of folded 

^ rooks to the 


Graham Land region, in spite of the igneous rocks 
being of the Atlantic rather than the basic Pacific 
typo. It is noteworthy that many indications of 
former more extensive glaciation were found in this 
range. 

Lhuyd's Maps of England and Wales 

The Ortelius atlas published in Antwerp in 1573 
included maps of England and Wales and of Wales 
prepared by Humph rej^ Lhuyd, In “Humphrey 
Lhuyd’a Maps of England and of Whiles'* (National 
Museum of Wales, 1937, Is.), Dr. F, J. North dis- 

cusses these maps, particularly that of Wales, as 
regards means of preparation and sources of infonna- 
tion. The outline of Wales is reasonably good and 
many rivers and phices are shown. Mountains are 
indicated by convention*il hummocks. The scale is 
about 8 miles to an inch. The manuscript of the 
map is unknown and probably does not exist. Dr. 
North gives reasons for Ins belief that Lhuyd’s map 
was not based on angular measurement but that it 
was founded on one of the editions of the PtoJerny 
map of Groat Britain, or some other maps which 
was based on Ptolemy. In his compilatkm Lhtiyd 
probably owed some details to Lily’s map of the 
British Isles (1646), Mercator’s map (1664) and 
Nowell’s manuscript maps. The basis of the 
English part of Lhuyd ’s map appears also to be 
Nowell’s, Mercator’s and an unknown map related 
to both. 

Coal Measure Rocks 

The Safety in Mines Research Board has published 
as Paper No. 98 a report by H. M, Hudspeth and 
D. W. Phillips entitled “Coal Meaatxre Rocks : Part 
I. — Classification, Nomenclature and Relative 
Strengths” (London : H.M. Stationery Office, la. 
net). The more important rock stnictxxres bearing on 
the strengths of rocks and oix roof control are dis- 
cussfxi with special reference to the programme of 
research on rock falls in mines which was initiated 
some years ago. The strata are classified into five 
stan<iard groui>8— sandstones, siltstones, mudstones, 
shales and clays — according to grain size and consti- 
tution . The general petrological characters of the chief 
rock tyi)es are summarized and also their relative 
strengths and bending capacities. The varied nomen- 
clature used to describe the rocks in the different 
coalfields of Britain is listed with a brief description of 
each term. A scheme of strata notation is suggested 
which is sufficiently comprehensive to illustrate the 
rooks met with during coal mining. The report will 
in duo course be 8ui:>plemented by othei's dealing with 
Coal Measure rocks in relation to roof control. 

Meteorology of Lower Egypt 

In a paper entitled “Temperature and Relative 
Humidity in the Atmosphere over Lower Egypt’* 
(Prof. Note 76. M.O. 336o. London: H.M. 
Stationery Office. 2d. net.) Mr. W. D. Flower gives 
tables of monthly mean values of these quantities 
from the results of observations made in aeroplanes 
in the early morning from 1922 until 1930 at throe 
inland stations in Lower Egjqjt — ^Helwon, Heliopolis 
and Ismailia — covering roughly the range 
north latitude. The observations were made while 
the aeroplanes were ascending, the time taken to 
reach the height where pressure was only 660 millibars 
being about an hour, and the ascents generally began 
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between 7 a.m, and 8 a^m. local time. Temperature 
zneanf? are for ^00 -metre intervals, and are based on 
a good number of observations up to 4,000 m. They 
show little lag with height in the time of the maximum 
and minirmuu of the annual march. There is a 
gradual increase of temperature from January until 
August and a rapid deoreoso in the last three months 
of the year, but the rate of rise between April and 
May is retarded above 1,000 rn., owing doubtless to 
a tendency for short jMi iods of very high temperature 
in April at such levels tliat liaa been noted by earlier 
writers. The uiean lafjso rate is not very difiPorent 
firom that observed in England in the early morning, 
but observations made in the early afternoon show 
that it then exceeds the dry adiabatic rate from 
January until August up to 1,000 m. and exceeds it at 
times in all months, while in May and June this is 
often tlio case iip to 2,000 m. The observations of 
relative hiunithty show that the mean is so low as 24 
per cent at 4,000 rn. in August ; the mean vapour 
pressure, Imwevor, is higher than that in England at 
ail levels, in spite <3f the occurrence of such extremely 
low values as O'l millibars at 2,600 m. on one occasion 
in March and at. 3,(K)0 m. once in October. The paper 
oonclirdes with a tlisoussion of the formation of early- 
moming clouds in summer, which are attributed to 
the greater radiation from layers of moist air ; they 
8ometiin<>s develop downwards from the top of the 
moist layer so os to roach the ground and cause fog. 

A New Purine in Tea 

Tuk known ptirincs oecurrmg in plants are caffeine 
theobromine, and theophyiilne, 

CtH, 0,N|. 'rheso may bo considered as end-products 
of i»uririo metabolism in plants. In addition to these, 
some substances such as adenine and guanine, 
adenylic acid, vomine or guanosine, xanthine and 
hypoxanthino occur, the non-mot by latod purines 
being probably degradation products of plant nucleic 
acids. While uric acid has long been known as a 
characteristic oxidation product of purines in animals, 
it has only recently been fouiul to exist in small 
quantities in plants (30-250 mgrn. per kgrn. dry plant). 
A methyl derivative of uric acid has now been 
det-octed for the first time in tea by 'J\ B. Johnson 
(t/, Amer. Chem. 69, 1261 ; 1037). A residue 
from several million pounds of tea obtained in the 
commercial mnoval of caffeine was available and 
from this alwut 10 gm. of crystals were picked out. 
Those were found by very careful examination, both 
chemical and crystallographic, to be 1,3,7,9-tetra- 
meihyh2,6,8-trioxypurine, derived from 2,6,8-trioxy- 
purine (uric acid). It horl been syntheaiz^ by Emil 
Fischer in 1884. As Prof. Johnson says ; “By the 
discovery of this purine in tea, we not only increase 
the niuuber of characteristically methylated purines 
oocuiring in the jJaut kingdom to four (theobromine, 
theophylline, caffeine and totramethyl uric acid), but 
we also stimulate a new interest in the possible 
natural occurrence of other methyl derivatives of 
tine series, and also in the mechanism of the plant 
metabolism of purines in general.’’ 

Sublimation and Condensation of Crystals 

T. Alty [Proc. Boy. Soc., A., 161, 68) has investi- 
gated the interaction of vapour molecules with a 
crystal surface by measuring the rate of sublimation 
of orptals into a vacuum, Wlien the crystal is in 
cquihbrium with saturated vapour the number of 
tn^JeOules incident on the surface can be dotermiiied 


November 6, 19®7 

from the vapour pressure. The number retamed by 
the surface is equal to the number which leave it, 
and is assiuned to be the same as the rate of evapora- 
tion in vacuum. The fraction of the incident molecules 
which condense is called the condensation coefficient, 
Measurements on liqmds have shown that it is 
nearly unity for benzene and carbon tetrachloride 
and is of the order 0*04 for water and alcohol. Simi- 
larly, the present work shows that iodine and naph- 
thalene have cooffioionts of condensation unity, while 
camphor and benzoic acid have much smaller co- 
efficients. The value 0*17 was obtained for camphor. 
As in the case of the liquids, it seems that non -polar 
substances have unity val\ies for the condensation 
coefficient , 

A Theory of Bali Lightning 

Thjebe exists a considerable number of descriptions 
of ball lightning, usually associated witli thunder- 
storms. Th, Neugobauer {Z. Phi/s., 166, 474) has now 
produced a theoretical explanation of the pheno- 
menon. Ho shows that a number of charged particles 
— electrons and positive ions — may form a compact 
gaseous mass if the electron density is very high, 
and of the same order os the density of gas molecules. 
The mass of gas is held together mainly by the 
‘exchange forces’ of quantum mechanics — ^the elec- 
trons form, under the assumptions made, a non- 
degenerate gas. The theory shows that the ball may 
disapiKsar in one of two ways as the electron density 
falls owing to recombination — either the ball may 
collapse or it may explode, according to whether the 
radiative loss of energy keeps pace witli the falling 
exchange forces. These modes of disappearance both 
occur in the descriptions of ball lightning. The 
electron density necessary for a coherent ball is much 
higher than can be attained in laboratory discharges, 
but it is suggested that it may be reached in lightning 
flashes of normal type. 

Ionosphere Observations in Japan during a Solar Eclipse 

Thb results of observations on the ionosphere 
made in Japan during the total solar eclipse of June 
19, 1936, are described in a paper by T. Minohara 
and Y. Ito published in the ElectroUikniocU Journal 
of October 1937. This journal is on abstract section 
in English of the Journal of the InatituU of Eleotrioal 
Engineore of Japan. The observing station was at 
Iwamizawa, Hokkaido, and this site was selected 
beoausb maximum totality of the eolipso occurred in 
the ionosphere at a height of 260 San, above the 
observing station. Using the usual type of pu^ 
emitter, the effective heights and critical frequencies 
of the Js?, Fy and Ft regions of the ionospheJpe were 
measured with automatic recording apparatus cover- 
ing the frequency range 1*6-16 Mc./seo. The results 
reproduced in the paper show that the effect of the 
eclipse was very distinct in the case of the Ff region, 
but very obscure in the other cases. The ionkatiOn 
density in the Ft region was approximately propor- 
tional to the expos^ area of the sun’s d w, thus 
indicating that the ionisation was due to ultra-violet 
^ht. In the case of the Ft region, the ioukatioa 
increased somewhat during the ecltpae« an effbet 
which might have been due to deoresaa k ten^pera- 
ture, with ooueequent oontraotion and inct'eiMw k 
iontMtion density in the iregioii of the 
oonomied. Alteriukivedy^ tto 

be attributed ^ thu tuagn^^ ^ 

accon^panied the eolipsUv'' ’ . -'■'•A 
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Lubrication and Lubricants 


U NDER tho aufipioos of the Institution of Meeh- 
axxioal Engineers, in collaboration with some 
forty-five other t^hnical institutions and socieiit^s, a 
general discussion on lubrication and lubricants was 
held in London on October lS-16. The discussion 
centred around more than a himdred papers con- 
tributed by leading authorities throughout the world : 
the meetings were extremely well attended and the 
essential objects of the promoters — to review the 
present state of knowledge and to discuss the major 
problems of lubrication and lubricants— were attained 
with a considerable degree of success. Much valuable 
and interesting information and data were made 
available, while pleasing evidence was afforded of the 
great amount of research attention now being given 
to every aspect of lubrication, also of the growing 
concern and interest in its problems shown by 
designers and operating engineers. Not the least 
valuable feature of tho discussion was the interest in, 
and the divergence of views on, certain fundamental 
aspects, which will undoubtedly stimulate furtlier 
research in this field. 

An adequate review of the jiapers, all of which 
were available at the mootiixg*, ceuuxot be attompte<l 
in a limited space, but it may be useful to give on 
indication of some of the problems revealed an^l 
discussed. For convenience of discussion, the papers 
were placed into four groups. 


Journal and Thrust Bearings 

The first group of papers relate to tho problems of 
journal an(l thrust bearings. Swift describes the 
application of the results of his modified Reynolds* 
theory of the journal bearing film to design ; he uses 
the correction for end leakage deduce<l by Kings- 
bury from exjieriinentB witli an electrical analogy 
apparatus. Boswall gives data for the 1 20® journal 
bo€u:mg, and Prandtl and Hanocq report experi- 
mental work which indicates that partial bushes 
behave like articulated plane pads. It is apparent 
that experimental results and theory are in agre^- 
niont in a general way for thick film conditions in 
journal bearings. A number of papers deal with the 
more critical conditions as failure is approached. 
Noe^s, also Bradford and Vandegrift, consider tho 
effect of pressure on viscosity, and its relation with 
friction, pointing out that what might appear to be 
on ‘oiliness' effect of a fatty oil could be due actually 
to the smaller effect of pressure on its viscosity. This 
premtre effect on viscosity can only become material, 
however, when the film thickness is of the order of 
1 ( 1 , end the irregulerities of the surfaces with present- 
day standards of finishing begin to affect the be- 
haviour as this thickness is approached. Moreover, 
Kyropouloa mentions another complicating phe- 
notnenon in the decrease of viscosity which accom- 
panies of a lubricant consisting of 

long-chain molecules, Heidebroek and Brillid describe 
the local ini^erenbe of surfSaoe irregularities with tlie 
film pressute development, and the latter refers to the 
increase of firietion due to oil whirls which, he considers, 
em forxned^ i^^ of the surface. 

^ ItM^iSoal BnfftnesrB. Ckaersl DtoguMion on 



ExiwrunentaJ work on the approach to failure is 
included in the papers by Tenot and Jokeman and 
Fogg, the latter blowing the effects of the usual 
variables on ‘seizing* tomporature ; also Clayton 
shows how the change of shape of tho bush due to 
running-in increases tho safety of a bearing. Guy 
and Smith, also Soderborg, describe current practice 
regarding turbine bearings, emphasizing the cooling 
function of the oil. Tliese authors mention the 
troublesome vibration which occurs with these 
lightly -loaded high-speed bearings, and Newkirk 
refers to suggested means of combating this diflficxilty ; 
it is apjiarent that the phenomenon is not yet fully 
understood. Risk of ignition of escajung oil due to 
contact with the liot ports of a turbine is oonsiderod 
by Chittenden ; with the view of avoiding this 
difficulty Samuelson has carried out experiments 
with a water-base lubricant, and shows that the 
bearing performance is in some respects improved, 
even though the viscosity is only one tenth of that 
of tho usual oil. Guy and Smith refer to the great 
need for co-operative research into bearing behaviour 
under the high-speed conditions of turbine opera- 
tion. 

Thrust bearing design is based mainly on Michell’s 
original work. Boforonco may be made to the iise of 
I)ivolod pads for journal bearings (Gibson), and t<) 
the mass-produced, loW-friotion Nomy bearings 
(Odqvist), which work on the Miclioll principle but 
have rotating instead of stationary pads. Linn and 
Sheppard describe a thnast bearing in which the 
pi'ossuro film is induced by tapering tho leotling edges 
of the lands, there being no tilting elements. Several 
papers describe the use of synthetic resin bonded 
materials, and two the use of rubber, fur journal 
bearings, both being wator-hibricated. 


Internal Combustion Engines 

In tho section devoted to the lubrication of in- 
ternal combtiation engines, many papers deal with 
boro wear, and it is apparent that both corrosion and 
abrasion are involved. The much greater wear duo 
to starting than to running is brought out by Yeates . 
On tho other hand, Taub and Young do not consider 
that corrosion is normally the main cause of wear. 
Everett and Keller refer to the very sensitive iron 
contamination method of measuring wear. Williams 
shows that lower viscosity gives higher wear under 
cold conditions, but this may be offset to some 
extent by the more rapid arrival of a thin oil after 
starting ; Barrington and Lutwyche show the 
decrease of cranking torque with decrease of viscosity. 
Bass, Botunan and Norlin agree that ‘oilicieBS* dopes 
have little effect, though Taylor considers the piston 
rings to operate most of the time under boundary 
oonmtions in whicli ‘oiliness’ dopes would be expected 
to have an ^ect. Rosen, however, shows that anti- 
oxidation dopes reduce wear considerably, and 
Barrington and Lutwyche show a decrease of crank- 
ing torque due to ewlditions of oleic acid, but not 
with compounded oils. 

Opinions differ on the question of oil consumption. 
Taub advocates plentiful supply to the cylinder 
with drastic ecraping by high-pressure rin^ while 
Ottaway does not favour high-pressure rings and 
limitation of the sup^y from the lug-ends 
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as necessary. Taylor suggests that the sudden 
inoraase of consumption at high speeds is duo to 
oliango from boundary to fluid film conditions, but 
Taub ascribes it to ring flutter. 

Tlie problem with internal combustion engine 
boarinue is temperature rise. White -metals lose 
fatigue strength rapitily with increase of temperature 
(Maonaughtan, Williams), and consequently crtick in 
service unless the tempera turo can be kept down. 
Williams gives results of actual temperature measure- 
ments in the bearings <>f an engine, showing the 
increase with increase of speed and inlet oil tem- 
perature, and dcicrease with increase of oil flow, 
Neave and Hallitt review the various copper -bearing 
alloys, including lead bronze, which is often tisod as 
a substitute for white-mctal imder high-duty con- 
ditions. Mickelsen suggests that, in view of the 
importance of cooling, it might be possible to lubricate 
tlie bearings with water or a water-oil mixture. 

Several papers deal with filtration and oil purifica- 
tion by voi'ious tyf>e.s of apparatus, including do 
Langon*s magnetic filter for removing iron particles. 
The importance of removing the fine particles which 
get into the clearance spaces of bearings is being 
realized, though it is difficult to achieve this with a 
filter of reasonable size. 


November 8, 1937 

Recipbocating SmM Engines 

Turning to the subject of the lubrication of 
reoipi'ooating steam engines, the French and German 
State railways consider that various grades of super- 
heated cylinder oil are desirable according to the 
degr ee of superheat in the cylinder, whereas Canadian 
National and English railways use only one grade ; 
the majority favour compotmded oils, the decom- 
position products of the fatty oil being thought to 
form stable and resistant boundary films. The oil is 
now supplied by pump instead of by a hydrostatic 
systoin, but there is some difForenoo of opinion be- 
tween the English and French railways as to the part 
of the stroke at which it is best to supply the oil. 

In marine practice, according to Freeman, super- 
heated steam valves, pistons and liners arc lubricated 
by mechanical lubricators feeding into the steam 
j)ipe or round the high-pressure liners. Auld and 
Nicholson deal with oil circulation systems, and the 
changes that may occur in the oil. Nicholson 
emphasizes the adv^antages of a small amount of oil 
of the correct type properly applied ; overfeeding 
may resxilt in deposits in the cylinders and steam 
chests. H. J, G. 

\To fee con/inwef/.] 


Adult Education in the United States 


A dult educatitm has boon much dincuKsed of 
late, especially from the i^oint of x iew of 
(Hlucation for citizenship in a democracy. This is a 
point of view now very widely canvassed in America, 
iiaving found an enthusiastic advocate in Dr. J. W. 
Studebaker, the United States Federal Commissioner 
of Etliication. A year ago his bulletin “Education 
for Democracy : Fublu* Afthirs Forums “ was noticed 
in these colunuis, and an appreciation of the ‘Fomia* 
systorn, based on six weeks’ personal participation, 
by the s(X?retary of the British Institute of Adult 
Pkiucation, was publislied in BtilU^tin No. VI T of the 
World Association for Adult Education. The Forums 
are organized within the framework of the public 
school system under the control of the local wiucation 
authority and are conducted by export leaders using 
varyiiig twhnitiues ticconling to the size and com- 
position of the monihership. Addressing the National 
Education AsscKuation last February on “Crucial 
Issues in Education” (Pamphlet No. 74. Superin- 
tendent of Documents, Washington. Pp. 20. Price 
5 (wjnts), Dr. vStudebaker announced that nineteen 
public forum domonstration centres, officially spon- 
soml by him and financed, as a temporary measure, 
with federal funds, wore opt^rating in as many States. 
In the prtxieding five months more than SCO, 000 
people had attended ,3,854 forum meetings. 

Closely associated with the public affairs fonims is 
the Commissioner’s educational radio service, exem- 
plified by "a series of thirteen half-hour dramatic 
items broadcast on Monday evenings at 10.30, having 
m their theme, under the title “I^et freedom ring’*, 
the * 'long struggle for the riglits and liberties set 
forth in the Bill of Hights of the Constitution of the 
United Htates”. The Commiseioner stated that hia 
office hod received in seven months, in coanexion 
with this radio service, 250,000 eommimications from 


radio listeners. A radio script exchange service has 
been organized, moreover, and “hundriHls of student 
groups are adapting and rewriting these radio scripts 
for their own productions”, in association with 
dramatic art and social science classes and radio 
workshops. The Conunissioner announced that he 
l»ad officially made a reH|uest for the reservation in 
Washington of certain high-frequency wave-lengths 
for the exclusive use of local educational agencies 
and for the free discussion of civic affairs. 

Tlui mldresH tenninatod on a note of urgency : 
“There is no time to lose. These programmes for 
jmpular enlightenment in the protection of popxilar 
self-government must be promoted in every 8fate 
tuid community. I leave this crucial issue upon your 
conscience The issue in question, arising out of the 
conflict between dictatorship and democracy, “a 
major conflict which is swiftly reaching the stago of 
a crisis throughout the world” is elsewhere phrased 
08 “What more can education do to undergird 
American democracy”. 

One of the speakers at a discussion on adult 
education in the Education Section of the British 
Association at the recent meeting in Nottingham 
suggested that education imrelat^ to a speciflo 
social ideal is, in our day, an impos 8 ibiUt 5 % that real 
education must be propagemdist, aiming eWif$r at 
assisting to maintain stability or at preparing for 
change, and that adult education, to be a live mree^ 
must 8U|^rt “the organized working-class move- 
ment”. Dr. Studebaker ’b adult edixoation policy is 
frankly propagandist but exposes the feula^ of 
representing the aims of stability and change as 
mutually exclusive* He defines education^ social 
ideal as a society where the ^jority will is law and 
in which the right and pHvile^ of the minority to 
advocate a change are protected. 
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A New Hydro-Electric Power Scheme in Sweden. 

Mr 


A FULL description of the hydro-electric power 
ficheme at Krangede, Sivoden, wtiicli has tw^en 
in operation for six months, is given in the Aeea 
Journal of May and Jime, published by the Asea 
Company of Vasteras. Krangede is situated in alxnit 
lat. 63® N. at the site of a natural fall on the lower 
part of tlia Indalsalven, an important river in the 
Jamtland district of Sweden draining a large anm 
containing many lakes and extending bock to the 
^ Nomegiau borders. The link with the power 
station lies well up in ‘Non’land\ and in the south 
consists of a high-voltage feeder carried direct down 
to a main substation at Homdal in South Dalecarlia. 
It is thus within convenient range of Stockholm and 
is in touoli with the large supply networks of central 
and southern Sweden. 

It was anticipated long ago that before 1940 the 
demand for electrical energy in the southern and 
middle parts of Sweden would make the delivery of 
large bulk supplies from the north economically 
feasible. The great industrial activity of the last 
few years hoe aeoelerated the increasing demand for 
electrical power. The Krangede scheme was carried 
out and is owned by a private company comprising 
several large industrial businesses and the Htookholm 
municipality. Tfie scheme has several xinique 
features. Tlie whole generating plant is underground, 
and the equipment is of the most modem design, as it 
has to deal with a transmission voltage of 220 kilovolts. 

Unregulated, the water flow in the river at 
Krangede is very variable. The maximum flow is 
about 2,000 cubic metres per second and the minimum 
is often only about 100 cubic metros per second. 
Work at present proceeding on one of the lakes near 
the source of the river on the Norwegian borders is 
exx>eoted to increase the minimum flow by about 40 
per cent. The power station is designed for a bead 
of 190 feet, and with the plant at present installed 
it has a consumption of about 140 cubic metres per 


sec. The dam has a length of about 240 yards and 
has four spillways. The generating plant is housed 
in a chamber blasted out of the solid rock, the 
nmchine room floor being 131 feet below the surface 
of tlie ground. 

To prepare a turbo-alternator for starting, a special 
switch is operated and a window in it becomes 
illuminated by a flickering light. Until the lubricating 
oil and cooling water are circulating properly and 
other startiiig devices liave moved into the starting 
position, this light goes on flickering. When evoiy- 
thing is ready to start up the turbine, the light 
becomes steady. The control room is situated on the 
top story of the building and its windows command 
a good view over the outdoor switchgear and the 
dam. A mimic busbar system is provided at the 
control desk and includes switchos and position 
indicators. On the front of the control desk are push- 
buttons controlling tho operating of the system. 

The two generators at present working are each 
of 35,000 kilovolt ampere capacity when running at 
167 revs, per min. The height of each generating 
unit is nearly 30 feat and its total weight is 427 tons. 
The main transmission line coimects the generating 
station to the Homdal substation, and as the trans- 
mission conductors work at 220 kilovolts, it was 
necessary to make their diameters large so os to 
avoid tho formati()n of coronae (brush discharges) on 
them. The supporting towers are 56 feet in height 
and the conductors are? hung on suspension type 
insulators with sixttien insulators per string. The 
normal span is 263 yards and the spacing between 
the phases 23 feet. 

The official tests made on the generators at full 
l(Mwl and a pressure of 8,400 volts gave an efficiency 
of 97 ‘8 per cent at unity power factor. The voltage 
wave generated is practically sine shaped, the 
maximum deviation from tliis form being only about 
one per cent. 


Woods on Private Estates 


I N his presidential address as chairman of the 
Department of Forestry of Section K (Botany) 
at the meeting of the British Association at Notting- 
ham, the Hoft. Nigel Orde-Powlett took as his sub- 
ject **The Present and Future of Estate Woodlands'*. 
Mr. Orde-Powlett first dealt with the value of the 
existing private woods to Great Britain during tlie 
Great War, pointing out that although the Forestry" 
Commission is now planting on some scale, its area 
binder forest is only one eighth of the nominal wood- 
land area the country, the remainder being privately 
owned. It is therefore a matter of vital national 
urgency that it should be mode possible for owners 
to institute a wise forest policy on their estates. 
There is also tho social aspect of the problem — ^the 
drift from ootmtry to town. This is due to many 
<Jau«(es, but Mi*. Orde-Powlett holds tlie opinion that 
woodlands afford employment which is congenial, 
«>nd that woH-matriaged woods can afford to gxvo 
ad^iiate pay to the staff maintained. Since the 


majority of the private woodlands are not run on 
business lines they are under -staffed. If properly 
mn, many thousands of additional men could be 
employed, with an increase of small-holders — and 
the forest worker forms the best typo of small-holder. 

Tho attitude of the private owner of woodlands 
varies. Most woods are run at a loss and their owners 
ax'o incredulous as to their flnanoial possibilities ; or 
they are regarded as a nest-egg only to be realixod 
in dire necessity ; or the owner is averse from even 
cutting a single tree. It has been estimated that the 
average annual output per aere in Great Britain is 
less than 20 ou. ft., whereas under good management 
three to fmir times that volume might be produced. 

There are three causes for this position, says Mr. 
Orde-Powlett, and all of probably equal importance. 
The flrst, and it may be asserted in the interests of 
continuity and good forest management, the most 
important, is taxation, and especially the deatli 
duties. It is true that duties are not payable on the 
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timber until the woods €u*e felled ; but on a private 
estate, although the woods may form only a portion, 
perhaps only a small percentage, of the total area, 
they may yet have to pay a share of the duties out 
of all proportion to the income of the person con- 
cerned. This spells chaos in management and pre- 
cludes an owner from having a proper ‘working plan* 
in force, sinoo death will probably result in its clauses 
becoming unworkable. In other words, continuity 
in the management of the woods is an impossibility. 
Moreover, os under the present system of taxation 
every proprietor knows that in the course of three 
or four generations the ©state must be broken up, 
there is no encouragement towards coneot woodland 
management. Mr. Orde-Powlett suggested con- 
ditiox^ remission of death duties on agricultural 
land, the condition being that the sum so remitted 
should be spent on improvements which would be 
defined over a period of years. 

Another cause is the neglect of owners to tliin 
their woods properly and so obtain an intermittent 
revenue and also to fell the timber when it has 
reached maturity for market purposes. In this 
connexion, it has been suggested tliat all woodlands 
should be taken over by the State. Not only is this 
in opposition to the ordinary forestry economy in 
those European States where the best fbrest manage- 
ment is in force, but also it would bo quite impractic- 
able in Great Britain ; and the same objections 
apply to the introduction of any form of compulsion 
on the part of the Government. 

Mr. Orde-Powlett dealt with the present assistance 
available from the woodmen *s training schools in 
existence, with the efforts of the various forestry 
societies, and the new typo of consultant forester of 
which there are now a few firms. Good as is the work 
done by all these, their efforts only apply to those 


owners whose interest in theur woods is already 
awakened. The tnajority do not fall within this 
category. As Mr. Orde-Powlett says, “a re^ oom|»e- 
hensive improvement depends on the arousing of 
forest oonsciousnes^ amongst owners and in providing 
them with means to acquire knowledge". He advo- 
cates the establishment by the Forestry Commission, 
at a cost of twenty thousand pounds or so a year, 
of a comprehensive advisory service throughout the 
coimtry. 

"I would have woodland advisers, highly trained 
foresters, each with his area of countrj’’," says Mr. 
Orde-Powlett. This would be an excellent soher^ 
if it was inaugurated by the owners themselves, 
groux) of owners in a locality engaging and paying 
the salary of the highly trained woodland adviser. 
Otherwise, if engaged by XIovemmont (a sum of 
£20,000 is to cover salaries, oMces, etc.) what pros* 
pects of a career would these advisers have ? Even 
if such a service were inaugurated, what continuity 
to their work could be assured, aa Mr. Orde-Powlett 
points out, with estates being broken up and dis- 
persed in four generations, if not sooner, as a result 
of death duties. It would be quite impracticable 
for the State then to step in and take over as a work* 
ing proposition small areas of woodland, however 
good the local monagomont may have been, scattered 
adl over the country. 

If the Government has a real belief in the possi- 
bilities of forestry or its necessity in the interests of 
the community, the land must be so taxed tliat a 
continuity of management — and in forestry tliis 
moans a continuity throughout a oentviry and more-— 
is assured. Without such an assurance it is diffi- 
cult to see how the expenditure of public money 
in the interests of the private landowner can bo 
justified. 


Fibre Cores in Winding Ropes 


W E have received the Safety in Mines Research 
Board Paper No. 97 upon “The Effect of 
Fibre Cores on Internal Corrosion in Colliery Winding 
Ropes**, by J. E. O. Mayne*. The author states that 
the ftbres used for the cores belong to the ‘hard* 
group, the object of which is to provide a firm sup- 
port for the steel strands of the roj)©. The material 
arrives in Great Britain in bales containing a niunber 
of so-called ‘heads* and are subjected to the following 
four processes : (1) ‘hackling’, (2) spinning the fibre 
into yam. (3) spiiming the yam into strands, and 
(4) spinning the strands into a complete core. To 
enable tlie fibre to be spun, it must he wetted by a 
so-called ‘batching’ fluid, which is 5-15 per cent of 
the weight of the fibre in thin mineral oil ; the core 
is then treated with heavy mineral oil, which forms a 
lubricant ; severe internal corrosion lias been foimd 
in ropes containing Stockholm tar, ami this material 
shi>u]d on no account bo used ; this is jierhaps one 
of the most valuable observations in the whole work. 
It is stated tliat “It is imderstood that the use of 
coal tar is also objectionable." 

The author, who has experimented upon the subject 

* Hines DepAKtment : Safety in Hines flesesroh Board. Paper 
5o. 97 : The BOect of Fibre Qotrn on Intern^ Conoeloa In OoUlery 

WlndtoS Ropes. By J. O. Hayne. Pp. 98+4 piatae. (Xondon : 
H.M. Stationery CMBee, W7.) U, net. 


for some time, arrives at the following conclusions ; 
“(1) Batching and impregnating oils iised in core 
manufacture do not decompose sufficiently, in prac- 
tice, to cause appreciable corrosion of wire ; on the 
contrary tlioy protect it, (2) Darkening of the oils 
is due to the presence of imparities such as coal dust 
and iron oxide, and the oils retain their protective 
value until they are squeezed out. (3) Xntemal 
corrosion can take place without penetration of the 
rope by water containing harmRil salts or ooids 
derived from sources external to the rope, (4) Manila 
(and some other) fibres used for cores contain and 
are liable to develop formic and acetic acids as a 
result of bacterial action. (5) These acids can opr* 
rode wire ropes in the presence of moisture, even in 
the absence of oxygem ; pressure between wire and 
core tends to accelerate the rate of attiackv since it 
tends to remove the protective oils and increase the 
contact between fibre and steel. (3) The erratic 
distribution of oorrosioa is due to the sporadic nature 
of bacterial action, (7) Most of the harmful ceid in 
raw manila fibre can be removed by cold water 
treatment, and it is suggested that subs^uenl^ 
bacterial action might be prevented by treUtiii|E the 
.washed fibre with an an^(»eptic whto Wpula not 
corrode steel. The pracripabi&y o£lihe^ 
measxues has not yet been demo^ ; 
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Science News a Century Ago 

Ittstructloia for Trav«licr8 

Ik the Athenmum of November 1$37» a uote 
«aid ; “In the instructions drawn up by the scientific 
men of France, for the use of the two vessels, the 
Astrolabe and the Qtl4e^ which are about to circum- 
navigate the globe, we perceive that Mr. Ward’s plan 
of transporting plant s is highly recommended, as well 
as that of Mr. Luschnath, which can also be applied 
to seeds, in order to preserve their germinating powers. 
M. de Blainville eagerly reqxiires miorosoopio marine 
animals, the Spirula with its inliabitant, that of the 
I^audlua flammeas, which is wanting in the collections 
in France, parasitical insects and worms ; and 
strongly urges experiments to be made on the 
temperature of living man, and beings of an inferior 
order, under different circumstances. . . . He sets 
forth the important novelties likely to be found in 
New Guinea, the Moluccas, and Celebes, in tlie 
cieeks and bays of which probably exist a multitude 
of fishes and Mollusca, and particularly requests the 
acquisition of the Aptorya, from the New Holland 
region, which is supposed not to have any wings. . . . 
M. de Freycinet recommends hydrography, observa- 
tions of the tides and currents, such descriptions of 
the countries visited as will set forth their resources 
to future navigation . . . and M. Corder states the 
ignoranoe which prevails concerning the southern 
hemisphere, and the consequent value of the smallest 
atom of rock from this quarter.” 

Hybrid Ferns 

In the Athencoum of November 11, 1837, it is stated 
that ”A triumph has been obtained by M. Martens, 
tlie professor of chemistry at the University of 
Louvain, and Dr. THerminier, over those who assort 
that no hybrid plant con be produced where no 
stamina exist. The former shook the fronds of the 
O^nmograrmna calomdanoa, and the G. chryaophylla^ 
reciprocally over each other, at the time when the 
fhiotification weub fully developed, and thus produced 
a new plant which is to be called G. MartemiL It 
is worthy of remark that the hybrid plant bids fair 
to be easily propagated in our groonhousos, while the 
parents constantly languish and die. While M. 
Martens was making his experiments at Louvain in 
Belgium, Dr. rHerminior watched the same process 
taking place naturally in the woods and savannahs 
of Guadoloupe, and sent some dried fronds (in 
excellent preservation) of the hybrid to M. Bory 
8t, Vincent.” 

The Moon's Equatorial Horizontal Parallax 

On November 11, 1837, Thomas Henderson, 
Astronomer EoyaJ for Scotland, read a psqw to tho 
Royal Astronomical Society entitled ‘The Constant 
Quantity of the Moon's Equatorial Horizontal 
Parallax, deduced from Observations made at 
flreenwioh, Cambridge and The Cape of Good Hope 
in 18^ 0 ^ 1833.” Previous to this, by using a 
method based on the theory of gravity, Burchardt 
had found that the constax^t part of the lunar parallax 
undw the equator amounted to bl* 0^ while Damoiseau 
arrived at hV 0-9* for the constant and Plana com- 
puted it at By another method founded on 

obseryatiens m«^ie aimm^ at different parts 
nf the had obtiuned BT Lalande 

3 7* While at the Cape 


m 

in 1832-33, Henderson determined a great number of 
declinations of the moon with the view of arriving 
at a more accurate value of this element, and by a 
oompmrison witli his own observations made at Green- 
wich and Cambridge, obtained 37' 1 *8" for the constant 
of the equatorial parallax. 

Observations on Rain 

Thk issue of the 0entleman*9 Magazine of November 
1837, contains the following account of a paper 
recently communicated at a meeting of the Warwick- 
shire Natural History and Arohssological Society : 
“The Rev. G. Childe made public his observations 
on Bain. Ho said it was a general but erroneous 
opinion that the greatest quantity of rain that fell in 
any month of the year fell in February. From his own 
ob^rvations (during eight or more years) he ascer- 
tained that in July was the greatest quantity, 
September second, August third, October fourth, 
Jxme fifth, April sixth, November seventh, May 
eighth, February ninth, instead of first, December 
tenth, January eleventh and March twelfth. It 
would be found that if there were a deficiency of 
rain in the winter months December, January and 
February, that deficiency would be in great part 
compensated by an excess in the three summer 
months July, August and September. 


University Events 

CAMBRrnQK. — Dr. H. Bruck, of tho University of 
Berlin, has been appointed first jimior observer in 
the Solar Physios Observatory. 

W. G. Pahner, of St, John’s College, has been 
appro V€)d for the degree of doctor of science. 

It is proposed to confer the degree of M.A. on 
Dr. D. O. Catcheside, University lecturer in botany, 
and 8. D. Elliott, University demonstrator in the 
Department of Pathology. 

Miss M. L. Tomlinson has been elected to a staff 
fellowship at Girton College. 

Oxford. — On November 2 in Congiegation the 
degree of M.A. by decree was confarrwl on Lord 
Nuffield, so that ho is now a full and voting member 
of tho University. 

On November 16 the Chancellor will preside at 
the Congregation at which Lord NtifiOeld will be 
thanked for his recent gifts. There will then be 
voting on the decrees rolating to the new benefaction 
to the medical school and promulgation of the 
statute relating to the gifts to tho proposed Nuffield 
College (see p. 799) and the chemistry school. 

Dr. L. J. Witts has been appointed Nuffield pro- 
fessor of clinical medicine as from 1938. 

H. J. B. Atkins, Trinity College, B. B. Scott, 
Braseuose College, A. W. D. Lels&nan, University 
College, and E. P. Edmonds, Keble College, have been 
gran^ the degree uf M.D. 

J, G. Daunt, Exeter College, lias been awarded 
the Scott eoholarslup for research in physios. 

The curators of the University Chest have been 
authorized to receive from the Rockefeller Foundation 
in the year beginning October 1, 1937, a sum not 
exceeding 3,900 doUana as a contribution towards 
scientific apparatus^ matmal and special cages for 
primates required for research in the Department of 
Humah Anatomy. 
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Societies and Academies 

Paris 

Academy of Sciences, September 13 (CM., 205, 
473'-500). 

Oabrijsu BKHTKANt) : The presence an<i distribu- 
tion of boron in the potash salts of Alsace. The 
qtiantities of boron found ratiged from 1 to 10 parts 
jier million in tho salt, and from 50 to 600 i>arts per 
million in the interposed clay sheets. 

Albjbkt F, Bi^akjssuee : Doubling tho number of 
ohrornosomcH in plants by chemical treatment. 

J. G. van »Eit CoBPTTT ; Tho Goldbooli-Vino- 
gradow theorem. 

OcTAV OKrcEScu and Gh. Mihoc : The asymptotic 
trend of the sum of the variables of a discontinuous 
Markoff chain. 

Pattl PltTRV ; The interpretation of observations 
aiid meosuromonts relating to breakers. Study of 
the forces produced by waves striking a breakwater 
and of the velocities of the parts of the breaker. 

Pierre Ernest Meroier ; Parameters and char- 
acteristic curves of careening with circulation. 

Jean : The gravido wave inducetl by on 

electromagnetic wave in a refracting me<lium. 

Jean Cayreu : Absorption measurements of thin 
I dates of copper sulphide. Application to the com- 
pai'ison of tlieir thicknesses. 

Hubert Garrigue : New results on the gi’een, 
yellow and red radiations emitted by the night sky. 

Roger Lambert : The Miocene of Boutoutou, 
Niger Colony. 

Antoine de Cognac ; A new hybrid of brome- 
gross obtained experimentally. The uncertainty of 
the systematic determination of spontaneous hybrids. 

Maroex Avex : The exj^erimental study of the 
part played, in the regeneration of the head in wonns, 
by the old parts in tho immediate neighbourhood 
of the surface of am|nitation. 

CM., 205, 601*-628. 

Dmxle Borex : The regular distribution of the 
points of a linear enumerable ensemble. 

Louis Larioque : Neuro -muscular isochroniam as 
an empirical foot. Historical r^sum^ of work in this 
field, with special reference to objections raised by 
A. V. Hill. 

Georges Charpy ; The determination of silicon 
in steels. In a speoiheation giving a maximum figure 
for the silicon allowed, it is essential tliat the method 
of analysis should 1^ given. Examples of the 
difierences introduced by the method of analysis are 
given. 

Antoinp: Appert : Nearly isometric measurement. 

Georges CAXUGARiiANO : Invariants of prolonga- 
tion connected to integral functions. 

Charles Sohmbrber, Pierre Tardi and Paux 
Cailxox : A method of measuring angles by fractional 
?’ef>etitions. 

Maurice ;F allot : The magnetic properties of 
alloys of iron and iridium. Determinations of the 
CHirie joints, points of transformation and ferro- 
nRkgnetic moments show a close resomblance with the 
analogous properties of the alloys of iron with 
ruthenium and with osmium, 

Mtm . Yvette Cauchois : Btudy of the La 
satellites for some heavy elements and rare earths. 

Pierre NobiSoourt ; Cultures in series of plant 
tisHiies on artiScial xhodia. 


Marcel Avel : Study of some complex oases of 
regeneration of the head in worms. 

Ch. Brioux and Edo. Jouis : Diacetyl in Nor- 
mandy butters. Results of the examination of 160 
specimens. 

Moscow 

Academy of Sciences (CM., 15, No. 8, 1937). 

L. B. Robinson : A system of Riquier and the 
tensor calculus. 

J. D. Dubnov and N. Efimov : Single geewiesio 
grids and the Lie surfaoti. 

V, Kosslov : A relation between the absolute 
convergence and tho unity of trigonometrical de- 
velopment. 

H. Hilmy : Tho ensembles of movements that 
cannot bo re|>re8ented as sums of invariant positive 
ensembles. 

A. L. Saginjan ! The theory of orthogonal 
polynomes in a variable complex. 

S. Miohlxn ; On a certain problem of the theory" 
of singular integral equations. 

N. Rein : The Whittaker integral and the periodic 
solution of the problem of three bodies. 

J, Malkin : The stability of movement in 
Liapounoff’s sense. 

V. A. Oavrilenko : Comparison of experimental 
and theoretical curves showing distribution of 
velocities in turbulent tmiform flow through pipes. 

N. Akulov : The theory of dependence of the 
ferro -magnetic properties of metals on temperature. 

V. Fabbioant ; The theory of radiation of a 
gaseous discharge. 

E. Kundobskij : The problem of the nature of 
coercive force. 

N. A. SiAakov : Standard substances for exact 
meoeurementa in the electron diffraction method. 

D. I. Mirxis : Kinetics of wetting and linear 
corrosion of metals in polyphase systems ; metal- 
liquid-liquid and metal -liquid-gas (3). 

V. G. Kuznecov : R6ntgenographical investiga- 
tion of anomalous solid solutions of ammonium 
chloride in the olilorides of manganese, cobalt and 
nickel formed in aqueous solutions. 

J. L. Goxdfabb and M. V. Akdrijtohuk : Con* 
densation of a-ominoniootine with o-bromooeto* 
phenone. 

V. I. Nikoxajev : Chemical signs of the presence 
of salt deposits and the method of their physico- 
chomiGol investigation. 

B. N. Makhaev ; Algee as characteristic fossils. 

I. A, Smorodinoev and 8. A. Favxov ; The 
method for the determination of the ooof6cient D. 

I. A. Smorodinoev and A, M, Fbxdt : Determina- 
tion of the isoelectric point of thyreoglobulin. 

B. A. Rubin, N. M. Sisakian and O. T. Lun- 
KOVA ! Measurement of the oxidiasing-reducing power 
of living vegetable tissue. * 

A, Zamorskxt : Algebraic symbolism of the law 
of hybridization. 

S. Medvedeva : The toxins of Fiisarium bu 0 hari- 
cum Jaoz. and Fuaarium graminearum Schw. 

V. M. Katunsku : Dependence of photoperiodio 
reactions of plants on the spectral composition of light. 

L. V. Arnoxdi and K, R. Fobtunatova ; A con* 
tribution to the experimental study of the nutrition 
of Black Sea fishe$. 

S. E. KxEiNEKBEEa : Distribution of some 
and of ideihea algirioa Lucas m the 
of the Black Sea. 
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F. L. PmoiKncov ; A ccmtribution to th© study 
of the origin of northern elements in the fatma of 
the Caspian Sea* 

A. A* VorTKJGvid ; The morphogenetio activity 
of different parts of the hypophysis (0). Experiments 
with the implantation of substwoes from the 
^eosinophilous sone’ of anterior lobes of hypophysis 
on tadpoles under natural conditions* 


Rome 

National Academy of the Lincei {Aiiit 25, 197-244 ; 

1987). 

T. Levi-('ivita : Canonical forms of the da^ 
binaries witli a given total cur\'ftture. 

L. Amtebio : Home eomploments of the theory of 
the I^place transformation. 

8. M ARTIS m BtonAU : Functions of linear 
operators (1). 

I. POFA : Projective-differential geometry of the 
singularities of plane curves. 

U. Kacah : Lagrangian form of electromagnetic 
forces. 

C. Tolotti : Problems of plane elasticity with a 
polydrome Airy function. 

P. Udescuiki ; A relative solution to the exjianHion 
of the UJiiverse. 

L. GiaIiANKLla : Results of the new longitude 
determination of the axis of the Senatorial Tower 
of the Capitol and of the Tower of the First Meridian 
of Italy at Monte Mario. 

Aiti, 25 , 253 - 848 ; 1937 . 

C. ABKtTi : Height of the chromosphere in 1936, 
and the progress of the solar cycle. 

8. Martis in Biddau : Functions of lintmr oper- 
ators (2). 

M. Pastori : Influence of small viscosities of a 
fluid in the determination of pressure in single 
rngions, 

V. Zaoamt : Experimental researches on the 
seminal liquid. Value of the pH of normal human 
seminal liquid. 

E. Bianoiii ; Commemoration of the Dalmatian 
astronomer Ruggero Giuseppe Boscovich, 

G. A. Magoi : Tangential derivatives of the 
potential function of surfaces. 

G. ARMRXiLiKl : Reduced problem of two bodies of 
variable mosses. 

U, Cassika : An integrahdiiferential equation. 

A. »» Mira Febnanoes : A formal a8f>eet of the 
tensorial derivation. 

E. Frola : Functional linear transformations and 
singular integral equations, 

M. Haimovici ; Metric spaces with an allied con- 
nexion. 

A, Pinppo : Researches on the solar radiation at 
Col d'Olen (1). 

A, Makoxnz ; Aromatic nitroderivatives (12). The 
aotion of some hydraidnes on i-ohloro-2 : 4-dmitro- 
naphthalene. 

G. Martxrto : Probable existence of an unknown 
aliniiSfltary factor which stimulates sexual develop- 
ment. 

M. Romano : Contribution to the study of the skin 
of amiraiiis during metamorphosis. 

Definition of the stages in the 

metimtsiorphosis of 


Sydney 

Royal Society of New South Wales, September 1. 

E. C. Andrews ; The structural history of Australia 
during the Pals^osoic. 

H, W. Wood : Note on the Sliortt clock at Sydney 
Observatory. 

F. Lions ; Synthetic substances allied to strychnine- 

G. K. Httohes and F. Lions : The synthesis of 
2-aininornethyl-l)enziininasfto!e and related substances. 


Vienna 

Academy of Sciences, July 1. 

F. Wbssely and K. Schonol ; Chasmantliin. 

II. PETTERSSON : Abundance ratio of thorium to 
uranium in rocks and in the stm. The abundance 
ratio of tliorium to uranium is less in the .sea than 
in rooks of volcanic origin. This is asoribod to the 
precipitation of thormm along with iron from sea 
water. In agreement with this view, the amount 
of thorium in sedimentary rooks is relatively high. 
The precipitation of ionium along with thorium may 
account for the ratio of radium to uranium in sea 
water being less than the equilibrium value. 

J. 8CUINTLMEI8TER : Shortening of the remge of 
polonium a-jmrticles by oblique omission from the 
source. The mean range is greatly influenced by the 
purity of the preparation and the angle of emission ; 
the extrapolate range, however, is not affected. The 
effect of oblitpie emission on mean range persists 
even with very pure preparations. 

W. Jbntsohkb and G. Stbtter : Short-range 
particles emitted when polonium oc -particles are 
scattered by heavy nuclei. These particles are 
probably scattered a -particles, the range of which 
has been shortened by oblique emission from the 
source. 

J. Hoffmann : Photochemical changes in phos- 
phate comxHJunds. 

Marietta Brau and Hertha Wambacher ; 
Photographic study of cosmic rays : ot^curmnoe of 
proton-like tracks corresponding to a range in air 
of several metres. 

H. Kun and O. FECzmmK : Oral administration 
of male sex hormone, alone and in combination 
with female hormone. Study of the eleotrioal rat 
test. 

O. Pboeenzk and L. Pobpee : Posterior lobe of 
the hypophysis and the thyroid gland. I'he excitation 
of the sympathetic by thyroxin can l>e prevented 
by the parasympathetic action of vasopressin. 

H. Dobtad ; Reaction kinetics of chain poly- 
merizations. 

L. PoiXAK and Gabkikde FiJiiTM-FB^dbR : The 
distribution of sugar in the body, and the action of 
insulin. Phlorizin diminishes the absoiption of in- 
jected galactose into the organs of the body, but has 
no effect on the abeorption of xylose. This action 
of phlorizin is inhibited by insulm. 

B. Konzett ; Premotion of sleep and narooeis by 
dyes. Oertain dyes, which are not themselves 
narootics, are able to reduce the minimum dose of a 
narcotio required to produce unoonaoiausnesg. 

E. Ahl and O. Bohindx*er : PyrrhuHna rmerolepib 
sp, nov, (Piso., Mierooyprini). 

F. 14ERBN tod BniXA Baumino The combina- 
tion of sugar and amino-aciil. 



822 


NATURE November 6, 1937 


Forthcoming Events 

[MeetiniiH marked with an aeterM are open to the public,] 

Monday, November 6 

Hoyal (Jkoghaphicau SociKTY, at 5,™-*!. A. Steei-B : 
'*Tho Culbin Samin of tbo Moray Firth”. 

Univkrhity of LEicns, at 5,15. — Prof, H. H. Read ; ”Tho 
Natural Hintory of Motamorphic KockH”.'* 

London School of Hycuknk and Tropica u Mkdicunjs, 
at 5.30.— Prof A. I. Virtanen : “Biological Nitrogen 
Fixation” and “Production of VitajriinR in Agriculture” 
(Bucceediug locturos on November 10 and 12).* 

Tuesday, November 9 

Rovai. CoLLFtiK OF Phyisjich, At 5.- Dr. Hari^dd Scott ; 
“C<>nqtu>Ht of DiHCOHO in the TropiCH*’ (Fitzpatrick 
I.#eoturoK. Succeeding lec ture on Nf» vein her 11). 

Pharmaceutical StxiETY, at 8.30, — Dr. T. A. Sprague: 
“Early Her bain”. 

Royal Anturopolookjal Institute (at the Royal 
St)oioty» Burlington House, London, W.l), at R. — ■ 
Prof. H. J. Flou^c^ F.K.S. : “Racial Evolution and 
ArehRH>logy” (Huxley Memorial Lecture). 

Wednesday, November 10 

ROhpAL (JEoaKAPHiOAL SooJKTY, ttt 5.30. — (.Vilour Films 
of'Tiliet. Uken by B. J. Gould. 

Royal Society of Arts, at 8.15. — Sir Ambroae Fleming, 
F.H.S. ; “Uuglieimo Marconi and the Development of 
Radio Commiuiii'ut ion”. 

Thursday, November 1 1 

Royal Asiaihc Society, at 4.30 — (at the lioyal Geo* 
graphical Society). — Sir Aurel Stein : “A Journey of 
Archieological Exploratitiii in South West Iran (1935- 
30)”. 

Friday, November 12 

Royal Institution, at 9. — Sir Daniel Hall, K.C.B., 
FvR.S. : “Soil Erosion : the Growth of the Desert in 
Africa and Elsewlxsre”. 


Appointments Vacant 

Al'n.H’ArioNts »ro invited for tho foliowing appointments, on or 
before tiio datew njentluned ; 

Ahsistant to develop tlio lidorniatkm llepartment and Llbrnry 
Service of Uio BritlHh Non-Kermuft Metal* EeAearch Asaoclation * 
The Secretary, B.N.F.M.R.A., Uegimrt BulUUngB, Kuston Street, 
U.W.l, 

LHCTtmUK IN Orpanic (’HEMIHTRY in tiu' (.’ity Technkml ColUite, 
ldvon><>'d — I’he Uin^otor of £du(«tion. U Sir Thoma* Street, Liver* 
pool, I (NovemlxT 1»). 

S«NI0R EXRKAUGH WoRKKR ill the Jiwtitute of Anlnml Pathology, 
Miihm Hoad, Cambridge —The Stniretary (.Novemlwr 27). 

LSOTI'RBR IN Oroanic Chkmwtky Iti thc Uiilvcwlty of Melbourne - 
Tlte 8<'eretary, Univemltie^i Bun^aii of thc British Empire, 88a Gower 
Stu'ct. London, W.C.l. 


Official Publications Received 

Great Britain and Ireland 

Imperial Bureau of Plant OenctiCA : Herbage PlanU. Bulleitu 22 : 
Technique of Gnuw Seed Fioduotlon at the Welah Plant Bnwding 
Station. By Gwilym Bvoiu. Pp. 80-+ 8 nIaUw. 6#. Bulletin 23; 
Production of Seed of Herbaae ana Forage Legume*. Bdlted by K. 0. 
Whyte. IT. 48 + Ijdate. 6#. Bulletin 24 : Collection of Native Groos 
Seedi tn the Gresat Plalue, U.8.A. By K. J. Crider and H. M. Hoover. 

Iff. 2<. fAberystwyth : Imperial Bureau of Plant Gcnctto*, 
H^bage Planted [1810 

TceUnloal PtibUcatlom of tlie Intemattoual Tin Hewaroh and 
Gcvcloimht CoundL Sextee A, No. ffO ; A Plane Binding Appomtua 
with Intertiflfrometer St^ lleicp«$<R for KetaUttigleal InvoetTgotioiWi 
■ y J.^W. CulSSextaon. Vp. U, (London ; International Tin Research 
icU.) 


and XhfVQlopiiMnt OonneU.) Free. 


[mut 


liorcflt Bihllograpliy to .^t«t Oeoembor 1933. Part 2 : B. SUvl* 
culture (continued) : 3 : Natural Aeproduetlon : 4 : Artiflekd Reptro- 
duotlon: 5: Tendioe; 8: Silvicultural Systems: 7: Notes on 
Trees. 1^. ii + 7lb-120. (Oxford: Department of Forestry, 1%e 
UiUv^ty.) 12i. 6d. net. ftSW 

Ministry of Health. Fourth Report of the Joint Advisory Com- 
mittee on River Follntlon. Pp. 18. (London t H.M. Stationery OIBoe.) 
3d. net. (1210 

Ministry of Health and RcotGKh Oflftoe. Inland Water Survey 
Uommittoe : Second Annual Rejiort, 123ff**87. Pp. 26. (London : 
H.M. Stationery Omo<^) 9d. net. (2010 

Medical Research Council Special Report Series, No. 226 : ICedloal 
Uftcfl of Radium ; Summary of RciKirt* Dom EeaearcU Centre* fbr 
19.36. Pp. 41. (London : H.M. HUtlonery Office.) U. net. (2010 


Technical PubUcatioor^ of the Intemattnnal Tin llcfiearch and 
Development Council. Scries A, No, 61 ; The Conitltutton of Tln- 
Rlch Antlmony-Cadmlura-Tln Alloys. By Prof. D. Hanson and Dr. 
W. T. Pell-Walpole. Pp. 44 4 8 plates. Free. Series A, No. 62 : A 
Study of the Mechanical Properties of 'Hn-Hich Antlmony-Codmlum- 
Tln Alloys, By Prof. D. Hanson and Dr, W, T. Pell-Walpole. Pp. 
18 + 1 plate. Free. (London: International Tin Research ajid De- 
velopment (.'fumcl I . ) 1 21 10 


Metallurgical Abstracts (General and Non-Fcrrmw). Vol. 8 (New 
Series). Edltf^l by G. Shaw Scott. P^vlii+897. (London: Institute 
of Metals.) £i, inclusive of 2 * ‘Proceedings'* voU, [2110 

Education In 19:)6 : iH'lng the Report of the Board of Flducatton 
and the Statistics of Public Education for England and Wales. (Gmd. 
6664.) Pp. xli+200. (London : H.M. Stationery Office.) 3r. (W. 
net. 12110 

National Institute of Poultry Husbandry. Bulletin No, 14 ; Table 
Pmiltry Production. By A. J. Macdonald and lean W. T. Kay. 
Pp, 21. (Ncwpf>rt, .Slmjpshlfc : Harper Adams Agricultural Gollegc.) 
64. [2310 


Other Countries 


Colony of Mauritius ; Department of AgricuRurt'. Seventh Annual 
Report <»f the Sugarcane Rosearch Station Pir the Year 1036. Pp. 45, 
(Port Dmls : Government Printer.) 60 cootti. [1810 

Department of Agriculture ; Straits SetUements and Federated 
Malay 8tate». General Berlcs, No. 27 : Reports of the Field Branoh 
for tne Year 1036. Pp. Ill | 157. (Kuala Lumpur ; Department of 
Agriculture.) 50 tvnts. [1810 

Rubber Research Institiih? of Malaya, l*p. 20. Annual Report, 
1986. Pp. 114 158, 1 dollar. (Kuala Liitnpur ; Rubber Research 

Institute of Malaya.) (1810 

Annals of the Observatory of I-iind. No. 6 : A Study of Double 
ami Multiple Galaxies, togi*thcr witli luqulricR into some General 
Metagalactlc Problems ; with an Appendix containing a Catalogue of 
827 Double and Multiple Galaxies. By Erik Hohnberg. Pp. 100+6 

S lates. Meddelande (Van Lunds Astitmomlska Qbaervotorium, Her. 2. 

r. 84 (Historical Note* and Papers, Nr. 8) : uber die ersten-ostro- 
iiomlflchnn Photograpblen nnd ihn^ Rrmroduktion ; Die Form dcr 
Sorinnnkorona am 28 .hiii 1861. Von BJom Bvnnonlus. Pp. 22, Nr. 
87 : Formuln and Tables for 0>m|niUtion of thc integrated Magnitude 
of Stars. By W. Oyllonberg. Pp. 22. Nr. 88 (Historical Note* 
Pa}>ers. Nr. 10) ; Studies in S{>ani*li Bouroos, 1, A Mcdlscvol Series of 
Statements on the Colours t>f tlie Plants. By Per ColUnder. Pp, 16. 
Nr. 89 (Historical Notes and Papers, Nr. 11) : The Arabic Names of 
the Stars. By Abdel Hamid Mahmoud Bantalia. l*p. 8. (Lund: 
Lunds Astronomiska Ohservatoriwm.) (1916 

Ministry' of Agriculture, Egypt: Technical and Heiontiftn Servlco. 
Bulletin No. 176 : Gita 27, a Wilt Immune Strain of ijong Staple 
Cotton. By Dr. Tewflk Falimy. Pp. 11 + 18+18 plates. (Cairo: 
Government P.T. 4. [WH> 


Astrophyslca Norvegloa. Vol. 2, No. 6 ; Applloatlon of Liao Jntogral 
I'heonsma to the Hydrodynamics of Terrestrial and Cosmic Vortioes. 
By V. Bjerknes. Pp. 263*840. (Oslo : Jacob Dybwod.) (2110 
The Rockefeller Foundation ; international Health Division. 
Annual Report, 1986. Pp. v+278. (New York: R^keffiller 
Foundation.) (2210 

U.ft. Department of the Interior : Geological Survey. Bulletin 868-B : 
Kodiak and Vicinity, Alaska, By Btep&n R. Capps. (Mineral Ee- 
sources of Alaska, 1934.) Pp. iv+0»T$4. 26 oents. Bulletin 879 ; 
Geology and Mineral Resources of the Baker Quadran(do» Oregon. By 
James Glltuly. Pp. vl +119+3 plates. 65 cents, l^rofessloual Pawr 
186*F : American Cretaceous Feiw of the Genus Tempakya. By 
Cffiarlcs B. Read and Roland W. Brown. (Shorter Contributions to 
General Geology, 1936.) 1^. ii+lOS-ISl+piato* 27-4i 15 oepU. 
Water-Supply Paper 795 : Surfkoe Water SuiHily of Hawaii, July 1, 
1934, to June BO, 1935. Pp. 138. 85 cents. W^r-Supply Paper 811 : 
Surffioe Water Supply of the United States, 1986. Fort 11 ; Pooiflo 
Slope Boslus In Cafiffimla. Pp. 381. 46 cents. (Woshlngion. D.C. : 
Government PrinGog Office.) [2216 

International Hydrographic Bureau,' Six^ctal PubUoAtlon No, 23 : 
Limits of Ocuans and Sea*. Second edition. Pp. 26. (Monaco : Int^^ 
national Hydrograpiiic Bureau.) 0 francs. [2319 


CataioguBs^ ate* 

Clasatfted List of Secfind-hond Sc4cntI6c Instrumento. (No* 112.) 
Pp. 58. (London : C. Baker.) 

The “Newton“ ^ “Wtonore’* Brltleh Hpkttoeeopea. Pp.: 22* 1*kie 
• Ampro 16««*b Mottem Pteturc ^ Equipment. Pp. 8. Tne NeWtoU 
Pndeewn Mlorocuiope. Pp. 12, (London: Newton and Co.) 

WatwnO^naiy, 1887-1087. Pp, viU+40* (LondoU e IT* WoWon 
and Sons, Ltd.) 

The Frotexray Tube, Series 3. Pp. 80, (London Cu^b^it Addr^wa). . 

Nf 7, ^pfce*al>er-4)ktblwr iW* tl* 
(Iferlln-Friedeimu: Aak*^ +: 



Hdttoriai & PubU^tiing OBm ; 

Macbrxxan & Co*^ Ltd. 
St. MwmN's Surest 
London, W.C,a 



Telegraphic Address ; 
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Land Drainage in England and Wales 


O NE of the moat inaifitent problems of recent 
years in the domestic legislatioii of Great 
Britain has been that of land drainage. There are 
many and extensive areas in England and Wales 
where efficient drainage is a vital necessity to the 
safety, health and welfare of the inhabitants. 
Inundations which have afflicted such districts in 
the past, and even now, in spite of definitely 
organized preventive measures, can still cause 
widespread devastation with loss of life and 
property and possible epidemics of disease, have 
been a source of constant and anxious concern 
to successive Governments. Ultimately, a Royal 
Commission was appointed to investigate the 
matter, and in 1927 its report appeared, making 
a series of recommendations of a striking and 
drastic character, which, supported by public 
opinion, were, after full discussion, embodied in 
the Land Drainage Act, 1930. Since that date, a 
fundamental and revolutionary change has been 
taking place in the drainage administration of 
the country ; and an account of the operations 
and procoe^gs taken under the Act has recently 
appeared*^. 

The main difficulty of the situation prior to the 
passing of the Act was the existence of a hetero- 
geneous collection of drainage authorities, totalling 
some 361, with miscellaneous constitutions, powers 
and jurisdictiom. Moreover, these bodies, however 
active and well-intentioned, were inadequately 
provided with funds and lacked the necessary 
resources for coping with cotu^mis which had 
natnraDiy changed more or less fundamentally with 
the lapse ef a long period of years since they were 
Some of them, notably the so- 

or bpetsu^ saS rrooMdingi uaSer the Land Diftlaage 
Hw pMsi of thst Aet tUi AugoBt, ISSO) th snt 
3^ IT4- 75. ; H. 3t ShMstosAtr OlSoe, 


called “(Commissions of Sewers’* (the word “sewer” 
originally signified an open watercourse), dated 
back to a very remote epoch, and these were 
preceded by a body, still legally in existence, “the 
Lords, Bailiffs and Jurats of Romney Marsh,” 
which has had an effective career of nearly seven 
hundred years. Commissions of Sewers were first 
appointed in the fifteenth century, but were placed 
on a more permanent basis by the Statute of 
Sowers of Henry VIII’s reign (1531). Thereafter, 
other bodies were created, either by private Act 
of Parliament ad hoc^ or arising out of the pro- 
visions of local inoloaure awards in connexion with 
the inclosure of common lands, a process which 
was at its height in the closing years of the 
eighteenth and early years of the nineteenth 
century. 

Of this complicated and cumbersomely ineffective 
machinery the new Land Drainage Act made a 
clean sweep, and it repealed all the enactments 
in regard to flood prevention which had been made 
through centuries of English history, substituting 
for them a properly organized and co-ordinated 
system of administration through authorities 
designated Catchment Boards, taldng their title 
from the drainage unit adopted by tihe Royal 
Commission ; namely, the catchment area of each 
river, which is bounded by the natural watershed 
or water-parting. These catchment areas vary 
considerably in character, extent and rateable 
value. Some areas are largely agricultural, such as 
the Great Ouse, Bother, Severn, Wye, etc,, while 
others include industrial regions, such as the 
Yorkshire Ouse, Trent, Mersey and Irwell and the 
mid^Glamqrgan rivers. Another feature of notable 
contrast is the relative proportion of lowlands and 
npkmds. In the catchment area of the Romney 
sM Dengs Marsh Main Drains, the percentage of 
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towlandfi is 72*75, while in the Bristol Avon area it 
is only 3*22. 

At the outset, the Act scheduled forty-seven 
catchment areas — not by any means an exhaustive 
list, but as many as it was considered possible to 
deal with at the start. Provision was made for 
additions, and as a result of these and some 
amalgamations, there were at the date of the 
report under consideration forty-eight catch- 
ment boards in England and Wales. 

The responsibilities of catchment boanls are 
not limited to the drainage or discliarge of water 
from their respective areas. In a number of cases 
they have the contingent duty of protecting the 
low-lying marshlands on the sea or estuary 
frontage from tidal flooding. Thus, in the case 
of the Essex Rivers Catchment Area, there are, 
in addition to a length of 380 miles of main river, 
no ftnver than 320 miles of sea or estuary embank- 
ment and defences along the nortli bank of the 
Thames from the outskirts of London to Dovor- 
court, and these need constant supervision and 
repair. 

The term ‘main river* requires explanation. It 
is rather difficult to define with exactitude, though 
the meaning is fairly obvious. But, for the purposes 
of the Act, the signification has to be a little 
elastic. The ‘main river’ may include more than 
one channel, and, in fact, consist of several 
independent stremms. It has not been altogether 
easy in some cases to decide where the main river 
or main channel should end, or wiiat tributark« 
should be included. 

The existence of tributaries and auxiliary 
streams has given rise to the formation, under the 
Act, of internal drainage boards, with duties 
subordinate to those of the catchment boards. 
Internal drainage boards can be formed for areas 
**cai)able of deriving benefit or escaping danger as a 
result of drainage operations,” so that, in certaiii 
cases, a drainage district may exist whore there is 
no catchment area. 

The financial depression which set in almost 
immediately after the passing of the Act hampered, 
to no small extent, the initiation of important 
schemes of flood protection works, though a 
little was done whore the need was urgent and 
perhaps desperate. Prior to March 31, 1934, 
only ton schemes, totalling nearly £300,000, wore 
approved for the purpose of receiving grants out 
of monies provided by Parliament towards the 
expenditure incurred by catchment boards in 
respect of the improvement of existing works or 


the construction of new works. Of this amount, 
£179,000 was urgently required for sea defences 
in Eye Bay and north Norfolk. In the former 
locality, the sea actually breached the defences in 
Novoml)er 1930, washed away a number of 
bungalows and left a widening gap in the natural 
shingle bank, which was the only defence at that 
point. When the financial situation eased, as it 
did after April 1934, fuller advantage was taken 
of Government assistance, and greater facilities 
were afforded for dealing with improvement 
schemes of a general character. Up to March 31 
last, seventy -one such schemes had been approved, 
between fifty and sixty of which are still in course 
of execution, at an estimated outlay of upwards of 
six millions sterling. 

Attention may appropriately be directed to a 
feature of the functions of catchment boards 
having an important bearing on a subjeert which 
has often been mentioned in these columns. We 
have in the past pointed out repeatedly how 
essential it is in the general interests of the cjountry 
to institute an effective national survey covering 
all available water resoureos. After considerable 
pressure had been brought to bear on the Govern- 
ment by the British Association, jointly with the 
Institution of Civil Engineers, a Survey was set 
up a couple of years ago under the auspices of the 
Ministry of Health, and two annual reports of its 
activities have already been issued. Whatever 
misgivings we may have felt about the limitations 
apparently imposed on the Survey by its associa- 
tion with a department which cannot be said 
to be interested in the industrial and commercial 
use of water, the fact remains that, at present, it 
is the only organization existing for the purpose. 

The Survey, however, cannot carry out single- 
handed all the operations which it is desirable 
should be covered, and it will have to rely very 
largely on the co-ojwation of external organizations. 
The catchment boards, with their control over 
the main rivers in their respective areas, can make 
a very effective contribution to the data necessary 
for the Survey, by undertaking a comprehensive 
study of their rivers, and by installing an adequate 
number of gauges to record the daily flow, so os to 
determine the run-off under varying conditions 
corresponding to the incidence of the local rsdnlaU. 
This is a very important matter, and we are glad 
to see— even if only in the final sentanoe of the 
report — ^that attention is directed to it in- Hie 
account of work being done undet 
Drainage Act* 
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The British Polar Year 

British Polar Year Expedition, Fort Rae, 
N.W. Canada, 1933-33 

Vol. 1 : Discussion of Results ; Meteorology, 
Terrestrial Magnetism and Aurora, Atmospheric 
Electricity, Fp. xv -I- 336 -h 5 plates. 21«. net. 
Vol. 2 : Tables ; Meteorology, Terrestrial Mag- 
netism, Atmospheric Electricity. Pp. ix + 228. 
15«. net. (Published under the direction of the 
British National Committee for the Polar Year, 
The Royal Society, Burlington House, London.) 
(London : Percy Lund, Hximphries and Co., Ltd., 
1937.) 

^T^HE great scientific enterprise of the Second 
1 International Polar Year, 1032-33, is now 
bearing fruit in the publication, by the various 
co-operating nations, of the reports of their work. 
It will be remembered that the enterprise was a 
repetition and extension of the work of the First 
Polar Year, 1882-83, its main object l)eing to 
obtain geophysical observations of various kinds 
at a number of high -latitude stations (mainly 
temporary) during a complete year ; an associated 
programme of intensified observations in middle 
and low latitudes was also carried out during the 
same i)eriod. 

After the jubilee of the first polar year had been 
adopted as a suitable date for the project, and 
while plans were being made, the great economic 
crisis occurred. Nevertheless, largely through the 
enthusiasm and energy of Dr, La Oour, president 
of the International Polar Year Commission, the 
project was carried through with great success. 
As regards the British participation, H.M. Govern- 
ment, through the Air Ministry, placed £10,000 at 
the disposal of the Royal Society for the purpose ; 
this fimd was administered by the British National 
Committee for the Polar Year, of which Sir Henry 
Lyons and Sir George Simpson were respectively 
president and secretary. 

The British National Committee devoted the 
major part of its funds to the re-establishment of 
a station for comprehensive meteorological, mag- 
netic, atmospheric electrical and auroral observa- 
tions at Fort Rae, on the Great Slave Lake, 
Canada, where in 1882-83 the joint British and 
Caiiadian expedition had had its base. During the 
Second Polar Year the Canadian Government 
established its own very valuable Polar Year 
Station at Chesterfield. The report of this second 
Pori; Rae expedition has recently been issued; 
it is not the first of the national Polar 
repnrts to ai^pear, it is one of the most 


Expedition to Fort Rae 

complete, A few months before, the Royal Society 
had published in its PkiloBophical Transactions the 
report of another enterprise subsidized by the 
British Polar Year Committee, namely, the ex- 
pedition for radio exploration of the ionosphere at 
Tromso, organized mainly by Mr. R. A. Watson 
Watt and Prof. E. V. Appleton. 

The Fort Rae expedition was led by Dr. J. M. 
Stagg, who made a preparatory visit to Fort Rae 
in 1931. Ho was assisted, in 1932-33, by four 
specialist scientific officers and a steward-mechanic 
(Messrs. Morgans, Sheppard, Grinsted, Stephenson 
and Kennedy). Of the six members of the expedi- 
tion, all but one (Stephenson) were seconded by 
or drawn from the Meteorological Service, which 
in this and many other ways gave invaluable 
support to the expedition. The first Fort Rae 
expedition had been led by Captain (later Colonel) 
Dawson, who lived to see the start, though not 
the return, of the second expedition ; its members, 
like its leader, had been drawn from the army, and 
military discipline was observed on the expedition. 
TJie second expedition, more specialist in character, 
worked under freer conditions with not less (^are, 
patience and success. 

The journey to Fort Rae in 1882-83 was arduous 
and adventurous. Even in 1932 the outward 
journey took a month, the last i>art being by 
boats with a 16-miIe land portage. The cost of 
transport of the five hundred cases of equipment 
and stores taken by the expedition from England 
to Fort Rae was still high — ^nearly a shilling a 
pound. It may incidentally be notc^ that despite 
the prevailing financial stringency, more than 
fifty firms had made generous gifts of food supplies, 
clothing and instrumental equipment to the 
expedition. 

Up to 1931, Fort Rae hod remained one of the 
most isolated trading posts of the Hudson*s Bay 
Company, but then a reputedly rich discovery of 
gold and pitch-blende ores to the north of Fort 
Rae led to a rush of prospectors, which continued 
during 1932-33. An air service to the mining 
camps was organized, and Fort Roe was used as 
a fuelling station ; this enabled the Fort Roe 
expedition in 1933 to return by aeroplane to the 
railway at Edmonton, 1,000 miles away. A general 
narrative of the expedition is given by Dr. Stagg 
in the introduction to the report ; it is graphic and 
fascinating, and happily does not omit referenoe to 
some of the lifter incidents that occasionally 
enlivened the very full and arduous labours of 
the party. 
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The original site of Fort Rao had been abandoned 
since 1882*83, and the expedition made its head- 
quarters at the new settlement, about fifteen miles 
away. The old site was, however, intermittently 
occupied by a section of the expedition, as a sub- 
station for magnetic observations and for taking 
auroral photographs simultaneously at the two 
sites. A telephone line was laid to connect the old 
and new Fort Rae ; the line was slung partly 
from trees on the lake shore, but mainly on posts 
cut from similar trees, lot into holes cut in the ice 
of the lake after this had frozen early in October. 
Had the line not been raised well above the snow- 
covered ice, it would soon have been severed by 
the passiige of dog sleighs on the winter trails of 
the Indians. 

Space does not permit a detailed description of 
the many kinds of work undertaken by the 
expedition, or of the difficulties and accidents 
besetting such work in the circumstances of Fort 
Rao. But mention may be made of the disj^atch 
into the stratosphere of twenty-eight balloons 
carrying meteorographs, designed to register 
meteorological conditions during their passage 
throu^ the troposphere and lower stratosphere. 
One great difficulty in this work was the low 
chance of recovery of the meteorographs in the 
difficult and almost uninhabited region round 
Fort Rae. To increase the chance of discovery of 
the fallen instruments by Indians on their trapping 
trails, a brilliantly coloured ribbon, mile long, 
was attached to each meteorograph. Actually 
only two were found and returned, each with 
satisfactory records : it may be hoped that others 
may yet lx)(*ome available in years to come. 

The report now published consists of two 
volumes. The basic data obtained are presented 
in 287 detailed tables, forming vol. 2 ; 150 of these 
are meteorological, 111 geomagnetic, and 17 refer 
to atmospheric electricity. Their choice and 
arrangement follow lines drawn up by the PubUca- 
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tions Sub-Committee of the International Polar 
Year Commission to facilitate comparisons be- 
tween the results of different national expeditions. 
The International Commission has also made 
reduced copies of all the photographic magnetic 
records on Leioa film, for the use of investigators 
who need such complete material ; this applies to 
Fort Rae and most of the other Polar Year stations* 

The first and larger volume is devoted to the 
discussion of the data set out in vol. 2, The parts 
relating to geomagnetism (including auroras), 
meteorology, and atmospheric electricity are 
respectively duo to Messrs. Stagg, Morgans and 
Sheppard, and occupy approximately 180, 110 
and 25 pages. A future publication on the photo- 
graphic auroral work of the expedition, not dis- 
cussed in the present volume, is referred to in the 
introduction. 

Of the three discussions in vol. 1, it may in 
general be said that they maintain the high 
standard set by the British Meteorological Office 
in its Observatories Yearbook, and are worthy of 
the fine observations on which they rest. It is 
specially satisfactory that the discussion has been 
and could properly be rmdertaken by those who, 
having made them, best know their errors and 
their excellences. 

Over many years, the magnetic records of a series 
of British antarctic expeditions were entrusted for 
discussion to the late Dr. C. Chree, whose tem- 
perament and expert knowledge made him ex- 
ceptionally suited for this important task. Dr. 
Chree is no more, but happily the mantle of Elijah 
has fallen on Elisha, and in the present discussion 
Dr. Stagg, a former collaborator and part disciple 
of Dr. Chree, has fully risen to the important 
opportunity it afforded. His work as leader, as 
chief scientific officer in carrying out the observing 
programme, and as author of the largest and most 
difficult section of the report, is of outstanding 
merit. 8. C. 


Indirect Rule in Nigeria 


Law and Authority in a Nigerian Tribe: 
a Study in Indirect Rule. By Dr. C. K. Meek. 
Pp. xvi + 372. (London, New York and Toronto ; 
Oxford University Press, 1937.) 17«. 6d. net. 

”r\R. C. K. MEEK’S investigations into Nigerian 
anthropology have for long been recognized 
as standard works of great value, owing to the 
eminently sound, praotioal, common-sense point of 
view with which he discusses subjects which are 
too often made the pegs upon which to hang 
faubastio or doubtful speculative theory. This new 


book of his does not depart from that high standard 
which his other works have led ns to expect. 

We have all come to regard northem Nigeria as 
so much the home and classio example of ‘indirect 
rule’ that it is of especial interest to read, in this 
scholarly work, of the application — and misapplica- 
tion — of the principles involved in this great ideal, 
to the so-called ‘pagan’ areas m the south. 

The writar of this notice has for Icmg {wintsd 
out that one of the dmgero which. stiU^ meiuMiM 
the soooessftd iq>idioation of indirect i^e 
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the, migconceptian which still exists in many 
quarters regarding the true status and functions of 
African ^kings’ or native nilera, and of 
the democratic basis which underlies every form 
of indigenous African Govemraont, however ap- 
parently autocratic it may seem. To the West 
African, democracy implies that the aifairs of the 
State must rest, not in the hands of the few, but 
in the keeping of the many. 

In this ]^ok, Dr. Meek — besides giving us a very 
full and interesting account of Ibo customs and 
beliefs— tells us calmly of the happenings that led 
to, and resulted in, ‘the women’s riots’ of Novem- 
ber 1929. These disturbances developed from an 
almost total disregard of certain fimdamentals, and 
were the sorry penalty the Nigerian administration 
had to pay for their misconception of the Africans’ 
idea as to what forms the elementary bewsia of their 
social law and order. 

The principal native executive officers, in the 
persons of the chiefs-— so dearly beloved by a cer- 
tain typo of administrative officer — ^had gradually 
assumed tlie titles and functions of highly despotic 
rulers. The efficient and quite intricate decen- 
tralized system of government, which had once 
upon a time enlisted the co-operation of private, 
family, kindred and tribal groups in the adminis- 
tration of law and order, had gradually come to 
bo ignored or brushed aside. The kind of indirect 
rule which Mary Kingsley, half a century before, 
had declared to be a parody, became the recognized 
form of administration. 


African wom^, as once again Miss Kingsley 
could have foretold, rose — very literally — in arms. 
It was, indeed, a sorry tale, but at any rate the 
story need never be repeated if those who liave 
the welfare of African peoples in their hands will 
only study carefully such a work as this. 

]>. Meek’s advocacy for the inclusion of young 
educated Africans, that is, those educated on 
European standards, is also one of very real 
necessity if this great experiment in trusteesMp is 
to have a frill chance of success. After all, it is 
in the hands of such that the future of black 
Africa will surely lie. 

The reviewer of this excellent book has only one 
minor complaint to make. It seems strange to 
note the complete absence, in a volume dealing 
with Nigeria and indirect rule, of oven the name 
of the founder of this African Empire and of 
this African ideal — Sir George Goldie. Yet, long 
before the phrases ‘dual mandate’ and ‘indirect 
rule’ were ever coined, he had laid down the 
foundations of both, and formulated his policy, in 
words which cannot be bettered, even to-day. 

“If the welfare of the native races is to be 
considered, if dangerous revolts are to be obviated, 
the general l>olicy of ruling on African principles 
through native rulers must be followed. . . 

The book is printed and produced as befits the 
traditions of the Oxford University Press. 

R. S. Rattkay 


Catalytic Reactions 


(1) The Catalytic Action of Surfaces 

By J. E. Nyrop. Second edition. Pp. 102. (CJopen- 
h^en ; Levin and Munksgaard ; London : Wil- 
liams and Norgate, Ltd. 1937). Is, not, 

( 2 ) Katalytische Umsetzungen in homogenen 
und enxymatischen Systemen 

Von W. Frankenburger. Pp. xi + 444. (Leipzig : 
Akademische Verlagsgesellsohafb m.b.H., 1937.) 
36 gold marks. 

TT is probably true to say that the problem of 
^ the mechanism of heterogeneous catalysis has 
been and still is one of the most hotly debated 
topics in physical chemistry. A wealth of papers 
and books advocate rivial theories, each supported 
by on abundance of experimental fact which can 
scarcely be discussed critically and impartially by 
one abtiior. 

(1) In the bodk under review, a raifrer novel 
viewjiomt is adopted in order to attempt to bring 
xeaotions wilMa the confine of 
cme theory- Nyrop makes two 


postulates in his theory : (a) adsorption is accom- 
panied by ionization of the adsorbed molecules, 
the latter being thus held to the surface by ionic 
forces ; (6) the lower the ionization potential of 
the impinging molecule, the liigher its degree of 
adsorption. These postulates immediately imply 
that catalysis will not be observed unless the 
surface is capable of ionizing the interacting 
molecules. Furthermore, if two different kinds of 
molecules interact, it is necessary to ionize both. 

Support for these views is initially mainly 
derived from experiments on the activation of 
molecules by low-voltage electrons in which 
ionization invariably precedes reaction. The 
question as to whether this idea can be applied 
muUati$ mviaridis to catalytic surfaces is one best 
settled by the reader of the book. There can be 
no doubt that some of the kinetics of heterogeneous 
reactions, such os the inhibiting dOFect of reactants 
and of products, may be accounted for by a con- 
sideration of the relative ionization potentials of 
sooh molecules. But whether surfaces normally 



828 


NATURE 


November 13, 1937 


employed in catalysis are capable of effecting 
ionissation of molecules requiring some 10-15 volts, 
when the work function of the surface in question 
may be less than half this value, is rather a moot 
point upon which judgment must l>e reserved. 
None the less, this monograph is a bold attempt 
to break away from the conventional and explore 
other methods for the elucidation of the intricacies 
of heterogeneous catalysis. 

(2) While heterogeneous catalysis is at present 
treading a somewhat tltorny path, homogeneous 
catalysis progresses in a more deliberate and 
systematic manner. T)r. Frankenburger's book in 
its thoroughness and completeness is the best 
proof of the latter contention. In fact, it might 
fairly be asked if this subject comprises the whole 
of that part of chemistry dealing with reactions 
with the exception of heterogeneous phenomena 
in the gas phase. 

The book is naturally divided into throe sections, 
preceded by an introduction to chemical dynamics, 
which is given in a straightforward mamier with- 
out digressing too far into rigorous methods. This 
is the best compromise since, for the understanding 
of the remainder of the book, a detailed treatment 
is not necessary and indeed might prove a ‘potential 
barrier’ over which many readers would be dis- 
inclined to pass. The first section comprises an 


account of well-known homogeneous catalytic re- 
actions such as the effect of moisture on chemical 
change, a brief but sufficient description of a 
number of typical (shain reactions, together with 
a discussion of simple gas-phase bimoleoular 
reactions. In tlie second section, acid and base 
catalysis is given an adequate treatment. In- 
cluded in this section is an acc^ount of oxidation in 
the liquid phase, with a return to the chain treat- 
ment of these processes. The section is brought to 
a close by a discussion of some reactions in organic 
chemistry, such as condensation, dehydration, etc. 
Finally, the last section treats heterogeneous 
catalysis in the liquid phase, namely, enzymatic 
reactions. A few pages are also devoted to reaction 
induced by colloidal mot^ils. 

The field thus covered is so large that exhaustive 
treatment of every aspect of the subject cannot 
bo expected. The great merit of the book, however, 
lies, as it should, in the ease with which the reader 
may consult and understand any small portion 
without having to read the preceding hundred 
pages. 

After perusal of these books the reader has 
every reason to inquire of the chemist : Are all 
chemical reactions catalytic ? He would be a 
bold person who would answer in the negative, 

H. W. Mklvillk. 


Measurement of Radiant Energy 


Measurement of Radiant Energy 
Edited by W. E. Forsythe, Contributors : — 
Charles G. Abbot, Elliot Q. Adams, Loyal B. 
Aldrich, Ernest F, Barker, Bentley T. Barnes, 
William W. Coblentz, Paul H . Dike, Gustave 
Fassin, William E. Forsvthc, Kasson S. Gibson, 
George R. Harrison, Herbert E. Ives, Loyd A. 
Jones, I^wis R. Koller, Henry F, Kurtz, A. Her- 
man Pfund, Bartholomew J. Spence, Donald C. 
Stockbarger, A. Hadley Taylor, Willibald Weniger, 
Archie G. Worthing. Pi*eparod under the direction 
of A. C, Hardy. Herbert E. Ives, and W. E. 
Forsythe. P]>. xiv + 452. (New York and Ixmdon : 
McGraw-Hill Book Co., Inc., 1937.) 30^. 

successive chapters of this book deal with 
fundamental ideas ; sources of radiation ; 
printdples of analysis ; spet^tromeiers, general and 
particular ; thermal, plioto-electric and photo- 
graphic measurement ; densitometers ; galvano- 
meters ; spectrophotometry ; pyrometry ; photo- 
metry ; special problems. Many of these topics 
are each the subject of treatises as long as this 
book ; accordingly it was necessary for the 


editorial committee to decide exactly what was 
the gap in the literattxre that they proposed to fill. 

In my opinion they have not performed this 
duty satisfactorily, and for this reason the book, 
in spite of excellence in some details, falls much 
below the liigh standard which the publishers have 
set themselves in other books of the same series. 
The editors might have aimed at an encyclopjedia, 
mentioning every problem that might possibly 
arise in their field and indicating where a complete 
discussion of it was to be found. They might have 
aimed at an original work, discussing only problems 
that have been unduly neglected. Or they might 
have aimed at criticism, selecting from the vast 
amount of recorded knowledge that which is of 
special and permanent value. Actually they have 
confused all three aims. A few topics receive more 
than their proper shore of space, because something 
new has to be said of them. Although every topic 
appears to be mentioned, the text, combined with 
the references, is sometimes quite inadequate to 
convey important information ooneeming them 
(lummesoence, heteroohromatic photometry, ^bar- 
rier-layer* photo-^cells are examples). White some 
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Bectiom are admirably critical, others are mere detail. Chapter i (fundamental ideas) might have 
compilations of quite elementary facts and ideas, been abbreviated to a simple list of formulea ; on 
The best sections are undoubtedly the moat the other hand, not even Messrs. Forsythe and 
critical. Chapters iv (spectrometric instruments Ives can treat photometry (chapter xiii) adequately 
aiid their adjustment), vi (radiometry), x (galvano- in 18 pages. The remaining chapters seem to me 
meters), xii (pyrometry) appear to me admirable ; satisfactory so far as they go, but undistinguishwl ; 
if the other chapters had shown equal knowledge it is difficult to guess to whom precisely they are 
and insight, the book, though it would have been addrc8se<l. 

a mere sot of essays on slightly related subjects, These are, however, all matters of opinion ; the 
might have been of great value. Chapter viii editor's and authors* names are a sufficient 
(photographic measurement) approaches the en- guarantee that there will bo no serious errors ; 
cyclopjodic ideal, but is open to the objection that I can only hope that others will find in this work a 
other works of greater length discuss the same higher value than I have been able to put upon it. 
matter with equal skill and in necessarily greater Norman R. (Umfbkll. 


Nutrition and Dietetics 


(1) The Little Things in Life : 

the Vitamins, Hormones and other Minute Essen- 
tials for Health. By I*rof. Barnett Sure. Pp. xii r 
340. (New York and London : D. Appleton- 
Century Co., Inc., 1037.) 8^s. M. net. 

(2) Elements of Foods and Nutrition 

By Mary T. Dowd and Prof, Alberta Dent. 
Pf). xiii f 279. (New York : John Wiley and Sons, 
Inc, ; London : Chapman and Hall, Ltd., 1037.) 
8^. 6rf. net. 

(3) Dietetics Simplified : 

the Use of Foods in Health and Disease. By 
Prof. L. Jean Bogert. With I^aboratory Section 
by Marne T. Porter. Pp. ix + 037. (New York : 
The Macmillan Co., 1937.) 12^*. i]d. net. 

^^HIS series of American books dealing with 
A nutrition illustrates some of the methods by 
which the results of scientific inquiry may bo made 
generally available for tlie benefit of a community. 

(1) The method adopted by Prof, Sure is to 
present the more dramatic aspects of the subject 
in a form which may appeal to the intelligent 
layman. In “The Little Thinp of Life” he 
describes the part played by vitamins, mineral 
elements and hormones in the regulation of living 
processes, his main theme being the influence of 
these chemical substances on nutrition and there- 
fore on health. Though written in “non-teohnical 
language’*, the account he gives is more detailed 
than might be expected from the title. Laymen 
introduced for the first time to the new knowledge 
of nutrition might digest more easily a plainer 
story, in which less attention is given to the 
chronological sequence of individual discoveries. 
The gen^ pubUo is usually content with gettmg 
some grasp of the main signifioanoe of scientific 
disoovmies and is not deeply interested in settling 
quctttkms of priority. 


Nevertheless, the {)ersiHtent reader will obtain 
much interesting information from this volume, 
and he should be duly impressed with the way in 
which recent biochemical work is being applied 
to the prevention and treatment of human disease, 

(2) The little book by Dowd and Dent is 
avowedly a text^book for use in schools, and fulfils 
well its purpose of providing a basis for the teach- 
ing of good food habits to children in their more 
advanced forms. The subjects dealt with include 
not only the physical and chemical pro]>ertie8 of 
the individual components of food and their 
function in nutrition, but also the principles of 
food selection for Uie purpose of securing good 
nutrition, with due regard to the cost of living. 
A useful chapter is added on common food fallacies, 
in which the fantastic views of certain typos of 
food faddist are exposed. Numerous illustrations 
are included. 

(3) The last of these books, “Dietetics Simplified,** 
is again a text-book, but with an appeal to a more 
specialized audience — students of domestic science, 
hospital dietitians, nurses, medical students and 
perhaps intelligent housewives. The first two 
sections contain a clear and practical exposition 
of the principles of nutrition as applied to the 
normal human being. Those are followed by a 
section devoted to the use of diet as a therapeutic 
agent in disease. It is shown how the normal 
good diet may be modified to suit the particular 
requirements of the subjects of disease. The 
reasons for advising the suggested modifications 
are given and these are in accord with current 
medical and scientific thought. The last third of 
the book is a praoticai manual of menu-planning 
and oookery. All those whose work includes the 
planning of diets for promoting health and treating 
established disease will find in this volume a mine 
of valuable information. 
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A History of Psychology in Autobiography 
(International UniverHity Series in Psychology.) Vol. 
3. By James Rowland Angoll, Frederic Charles 
Bartlett, Madison Bentley, Harvey A. Carr, Sante 
De Sanctis, Joseph FrtiboK, O. Klenmi, Karl Marbe, 
Charles Samuel Myers, E. W. Scripture, Edward Lee 
Thorndike, John Broadue Watson, Wilhelm Wirth. 
Edited by Carl Murchison. Pp. xvii + 327. (Wor- 
cester, Mass. : Clark University Press ; London i 
Oxford University Press, 1936.) 22«, 6d. net. 

Thk thirteen American, English, German and Italian 
psychologists whoso autobiographies appear in tins 
volume were selected in 1928, like those in the two 
previous volumes of the series, by a committee of 
five members of whom the editor was one. The idea 
of making eminent representatives of one branch of 
Bcienco tell the story of their intellectual development 
is not a new one, and was probably suggested in this 
instance by the series idiled about fifteen yeai’S ago 
by Prof. I.*. G. Grote of Halle, in which the history 
of medicine of the present time is related in an auto- 
biographical fonn. 

Undoubtedly the most vivid autobiography in the 
present volume is that of the late versatile Prof. 
Sante De Sanctis, who although he claimed to be 
“above all and essentially a physician”, waa also 
the author of important work on psychology in 
relation to cliildren, religion, criminology and dmoms. 
In addition to the lively narratives of F. C. Bartlett 
and C. 8. Myers, referonce should be made to the 
contributions of Har\ey A. Cair, notable for his 
work on the psychology of animals, O. Klcmm, the 
autlior of a liistory of psycliology an<l works on 
experimental and racial psychology, E. W. beripturo, 
the pioneei' in experimental phonetics and speech 
neurology and E. 'I'hoindiko, well known for his 
work on child sUidy, fHiucational psychology and the 
measurement of intelljgenct\ Several contributors 
discuss the educational aspects of psychologjs 
aspeoially F. C. Baitiott, who maintains that all 
teaching in ]>Kychology should be as informal as 
possible, and ompiin sizes the imjjortance of a good 
pnM^tical training in physiology, i)iology and the 
elenients of j’lhysical science as well as some instruc- 
tion in philosopliy and logic. Freibes stresses the 
value i»f his five years’ woik as a teaelier in mathe- 
matics, pliysics and ohomistry in relation to his 
eubsequent career, and Angell modestly declares that 
his influence on the course of psychological <lovelop- 
ment w^as due less to his own investigations than to 
hia students, who afterwards had l)ig)jly suecessfial 
careers. 

The usefulness c)f the work would have been con- 
siderably increased if a bibliography had been 
attached to each autobiography. 

GJastechnische Fabrikationsfehicr 
Voi» Dr, Hans Jebson-Marwodel. Herausgegeben mit 
Unterstiitzung dor Deutschen Glastechniachen Gesell- 
echaft E.V, Fp. x-f 296. (Berlin ; Julius Springer, 
1936.) 48,60 gold marks. 

Most glass technologists will be familiar with Dr. 
Peddle'fi book “Defects in Glass“, published some ten 
years ago, and will remember how this systematic 
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exposition of the faults in glass^xn&kmg was weloom^. 
They will, if they read CSrerman, also be familiar with 
Dr. Jebsen-Marweders papers dealing with the 
melting and refining of glass, devitrification and 
kindred problems. 

In the book now under review much of this work 
reappears in a connected form. The pace of the 
advance in glass teclmology is well illustrated by the 
difference in scope of tlio English and German works 
and by the wealth of documentation in the present 
one. Whilst in the latter Dr. Jel>son-Marw 0 d 0 l draws 
heavily on his own work, he does not rely entirely on 
it by any nreans, for of 639 references which are 
soattorod throughout the book at the ends of the 
various sections, his name only appears in something 
loss than ten per cent. The value of the work is 
enhanced by the lavish use of illustrations, both 
photographic and diagraimnatic. The 296 pages 
contain in all 441 figures, and one colour plate is 
reproduced from the Qlastechnische BcHchte to show 
the effect of the ‘oxygen pressure* in the molt on the 
colour of iron-containing glasses. Even those whose 
lmowle<ige of German is rudimentary may learn much 
from the figures. Special mention may perhaps bo 
made of the ‘three dimensionar one illustrating the 
effect of diameter and temperature on the rate of 
rise of a biibblo through a glass melt, and of the one 
showing the effect of furnace atmosphere and tem- 
perature on the residual SO* in the melt. 

The setting out is clear, the type and reproduction 
of the figures excollont, and, save for a few imder- 
Btandable mistakes in names foreign to the proof 
reader, typogiaj)})ical errors are remarkably few for 
a first edition. 

Altogether, the volume represents a notable con- 
tribution to the glass technologist’s reference library 
and, though its price will probably prevent many 
from putting it there, it cannot be regarded as \mduly 
oxpensivo. M. Pakkin. 

Field Tests for Minerals 

By E. H. Davison, Pp. viii -f 60 -f 12 plates. (London : 
Chapman and Hall, Ltd., 1937.) 7tf. 6d. net. 

In spite of the existence of other books of this type, 
designed as ready aids to mineral determination by 
relatively simple methods, Mr. Davison may be con- 
gratulated on producing a cornprehansivo summary 
of field tests in a form convenient for the traveller 
whether in settled or unsettled lands, at a relatively 
low price. The book, as it should be, is practical, 
and includes tests foi' all the minerale the student 
or prospector is likely to find.. There is little room 
for criticism, but it might |>erhaps be possible to 
include in future editions black-and-white sketches 
of the results of microchemical testa, »uoh a« the 
“colourless highly refracting platf^** charaoteriatio 
of antimony ; to many such would be more useful 
than some of the illustrations given of hand specimens. 
For one who has to ‘travel light* in places where even 
the simplest apparatus or oommon reagents are un- 
obtainable, a list of indispensable articles might save 
both time and inoonvenimoe. 

The book will prove useful to atudeats, wbetlisr 
beginners or advanced. Jf- F. 
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Die Fernrohre und Entfernungsmesser 

Von Dr» Albert Kdnig. Zweito Aufiage. Pp. v+242. 
(Berlin : Julius Springer, 1937.) 24 gold marks. 

Hhobti^y after the Great War, Dr. K6nig, whose 
osscTciation with Messrs. Carl Zeiss of Jena eminently 
fitted him for the task, published bis book on the 
telescope and range-finder. It dealt particularly with 
the more impoHant fighting service optical instru- 
ments such as binoculars, siglitiug toloscopes, sub- 
inarine periscopcvi and range-finders, with the in- 
tricacies of which so many people through necessity 
hod become familiar. 

7'he second edition, in comparison with the first, 
wliich appeared at a time of great depression, is an 
excellent production, well illustrated and printed. It 
is stated in the preface, which modestly describee the 
book as a “Buclilein**, that about half the original 
illustrations have hewn discarded and replace<i by 
twice the number of new ones. The text has been 
cotTespondingly revised not only in tbo practical but 
also in the theoretical portions. A now sec^tion has 
been devoted to the important recent <leve!opments 
of anti-airciaft height- and range-finders of various 
types. 

Many readers will find the historical descriptions 
of interest and particularly the additional chapter 
at the end which s\unmarizee the history of the 
telescope from Lipf)erljey to Porro. Its invention 
has been attribute to Lipjx^rhey in pwforc^mxj to 
Jannsen, to whom Borol accorded the honour. 

The use of abstruse matlieinatics has Ixh^ii avoided 
to an oven grtjater extent than in the first edition, 
but the usefulness of the book to the student lias not 
been proj^idiced thereby. This excellent edition 
embodies so much new material that it may \hs read 
witli advantage by those al really familiar with the 
contents of the original work. J. W. F. 

Zusammenhange zwischen physikalischen Eigen- 
schaften und chemischer Konstitution 
Von Prof. Dr. Robert Krernann. Mitlx^arbeitet von 
Dr, Max Postemer. (Wissenschuftliche Forschungs- 
berichte : Naturwissensciiaftliche Roihe, herausge- 
geben von Dr. Raphael Ed. Liosogang, Band 41.) 
Pp. xvi -f 226. (Dresden und Leipzig : Theodor 
Steinkopff, 1937.) 16 gold marks, 
lx is characteristic of the present state of natural 
science that books appear with increasing frequency 
dealing with borderland subjects between physics 
and chemistry. This is all to the good, since boun- 
daries have been needlessly rigid in the past. 

In the book before us, it is natural that the molecule 
forms the basis of discussion, but stress is laid upon 
the relation between physical properties of the 
molectde as such, and the constitutional effects which 
derive from them. A particularly welcome chapter 
is that oonoerned with the forces of cohesion and 
surface potential, which concludes with some useful 
information about melting points. Tlie interest of 
the volume is that the authors have produced a 
compact treatise upon chemical physios, rather than 
upon ihe eonv^taonai physical chemistry. The 
are too oromped to be very helpful, but 
the text h dbar and eonolae. F. I. G. Rawuks. 


I^ectures on College Algebra : 

a Text Book for the use of Intermediate Students 
of Indian Universities. By S. B. Dandekar. Pp. 
xii-4 402. (Indore City: Vinayak and Co., 1936.) 
3 rupees ; 6s. 

The author of this very interesting volume claims 
to present a course in algebra, suitable for the use 
of iiitermediato students of Indian universities, in a 
manner quite different from that given in other books. 
An attempt is mmle — with commendable success — • 
to deal with ftmdamental principles and methods in 
a simple, logical and coimected form which will at 
once arouse the student’s interest in, and enthusiasm 
for, the subject. 

Begimxing with preliminary notions, the topics 
considered, taken in order, include surds, theory of 
indices, ratio, proportion, variation, complex quan- 
tities, theory of qumlratics, the progressions with 
applications to interest, annuities and scales of 
notation, logarithms, permutations and combinations, 
the binomial and exponential theorems, partial 
fractions and determinants, "^^fhere is no doubt that 
it would be difficult to find any other book that deals 
with so comprehensive a course in such an order. It 
is certainly a long way from x>roliniinary notions to 
complex (jiian titles ; yet the latter form the subject 
matter of chapter iii. There are, however, alternative 
courses reading suggested to suit the particular 
needs of different typos of student. 

The wliole treatment, whilst being very succinct, 
is qtiite sound, aiui the style of presentation on© 
which comj>els interest from the beginning. 

F. 0. W. B. 

Volumetric Analysis 

By A. J. Moo. Pp. vii 4*223. (Loudon: William 
Hoinomann, Ltd., 1937.) 7s, 6d, 

Tins useful text-boulc is meant primarily to cover 
the course of volumetric analysis necessary for the 
various school and tmiversity examinations. It deals 
especially with the growing tendency on tlie part of 
examiners to set questions dealing with the apxilieation 
of titrimetric methods to the solution of practical 
chemical problems. While this does not convert the 
work into a treatise suitable for the industrial 
chemist, it certainly covers a surjirisingly large field 
and will be foimd of value not only to students but 
also to many othen? who make use of such methods 
of analysis. The subject-matter is quite up to date, 
and contains sections dealing with the use of ceric 
sulphate, titonous sxdphate and chloride, potaasiiun 
bromate with special reference to the evaluation of 
S-hydroxyquinoline in metal complexes by means of 
bromate-bromide mixture and, in addition, there are 
given numerous interesting precipitation methods. 

The text is set out mainly in the form of exercises 
which the student is expected to carry out, these 
being carefully and lucidly described and adequately 
explained. Additional exercises are given at the end 
of each chapter and there are also included a largo 
number of problems. Two short appendixes deal 
respectively with automatic burettes and pipettes and 
with mixed and universal in<)icators, while a third 
appendix contains a list of materiola required in work- 
ing out the various problems. G * R. D. 
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Chemotherapy of Amoebicides* 

By Dr, F. L. Pyman, F.R,S. 


R esearch on amoebicidtis was greatly facili- 
tated by the technique developed by Dobell 
and Laidlaw (1926), and Laidlaw, Dobell and 
Bishop (1928) for testuig amoobicidoa in vitro. 
Emetine has for long boon the printdpal drug useil 
in the treatment of auKebic dysentery, but it has 
some undesirable by -effects, aniojigst others a 
nauseating <^ffeet. In a search for substances 
having the amoDbicidal action of emetine without 
its nauseating effect, a number of alkaloids very 
closely related to emetine in chemical structure 
were made at an earlier period. When tested by 
Dale and Dobell (1917), by an early laboratory 
method, several of them, 0-methylpsychotrine (a 
substance which differs from emetimj structurally 
only in containing two hydrogen atoms fewer) and 
A^-methylemetine, for example, were found to be 
more toxic to Entamoeba histolytica than emetine 
itself. Clinical trials of O-methylpsyehotrine (Jepps 
and Moakins, 1917) and A^-meihylemotine, however 
(Low, 1916 ; Wenyon and O'Connor, 1917), 
showed them to be of little or no value in the 
treatment of amoebic dysentery. 

The method of Dobell and Laidlaw, however, 
de];>ending on the cultivation of amoeba) in a 
medium consisting partly of solid (inspissated 
fresh horse senun) and partly of liquid (egg-white 
diluted with Ringer’s fluid) with a little starch, 
gave results which fell into lino with the clinical 
results. Emetine was found to be fifty times as 
toxic to amcebte in vitro as jV-meihylometine, iso- 
emetine, and O-methylpsychotrine, which are 
clinically inactive. Later, Laidlaw, Dol>ell and 
Bishop descril>ed a simpler medium, consisting of 
1 part of sterile horse serum, 8 parts of Ringer's 
fluid with a small quantity of sterile solid rice- 
starch, disodium hydrogen phosphate being added 
as a buffer. In this nu^lium they found that the 
amoBbse were destroyed in four days by emetine 
1 in 6,000,000, provided that the medium did 
not become too acid. We have made use of 
this method in the work which I am about to 
describe. 

A homologous series of normal alkylharmols, 
from methylharmol (harmino) up to dodeoylharmol, 
was examined, and it was found that both bac- 
tericidal and amoebicidal activity increased, on 
ascending the homologous series, up to a point and 
then started to fall Peaks of bactericidal activity 
were reached at butyl for B, typhosus and at amyl 

♦ Wrom the prwIdetitUil addruRci entitlisd “BooRarche* In Cb«nio* 
thompy” to Semlmi B (Chomtetry) of ttw BrttWi AwooUfclon, dellvevt^d 
at KotUni^im on S<»ptnnfcK>r 2. 


for S, aureus, whilst the peak of amoebicidal 
activity was reached at 0-n-nonylharmol. 



».«cco 

Nfi CH, 

Harmino 

* Minimum oonwntratton 

31, W. Cwflickuiti*. lothal tf) 

ConipoujiU. 

t//phoj/us. 

,S'. aum/g. 

JSniamftba histolii/tieft. 

Hanuol 

1 


1 iu 40,000 to 1 ill 80,00f) 

Uarmlna 

<l 

— 


O'ethylharniol 

25 


1 In 80,000 

0-»-prop.vl)iarmo 

225 

75 

1 in 80,000 to 1 In 120,000 

O-rt-butyllnannoI 

riGU 400 

150 

J In 20,000 to 1 In 80,000 

O-n-arayUiarmol 

a60 

250 300 

1 lii 100,000 to 1 in 200,000 

0‘tt-hexyihannoi 

50 

45-60 

1 In 100,000 to 1 In 200,fK)0 

0-»-hppty)liani>ol 

30 35 

45.50 

1 In 200,000 

O-n-octylhaniiol 

15 

35 40 

1 In 200.000 to 1 in 300,000 

0-n-nonylharmol 

10~J5 

15 

3 In 200,000 to 1 in 500,000 

f)-n-docy!harmol 

10 


1 In 300,000 

0 -»-dodecylbarmol 

5 


3 in 100.000 not lethal 


The salts of this and other high members of the 
series were very sparingly soluble in water, and 
fjonsequently a further series of compounds was 
prepared, with the hope of obtaining more readily 
soluble compounds. 

The method adopted was to add a further salt- 
forining group io the molecule in the form of a 
terminal dialkylamino-group, such as is employed 
ill the antimalarials, plasmoquinc and atebrin. 

In this way there wim made a series of deriva- 
tives of harmol having the general formula given 
below, the salts of which proved, as hod been 
expected, t^o be readily soluble in water. 


OcO- 


NU OH, 


The size of both R (the N-alkyl groups) and x 
the number of carbon atoms in the chain separating 
N from 0 was varied, and the results may be 
illustrated by reference to a series in which the 
decyl group {x ^ 10) was a common factor, whilst 
the dialkylamino group was varied. 


Minimuin pcHioentratlon 
lethal to 

CViiQpound. UnUmtrSa 

o-M-dimethylaminodecylharmol . lln 300,000 to 1 In 500,000 

O-M'dlethylamlfLOdecylharmot . tin ^,000 bo 1 in 500,000 

O-w-dt-n-bntylamlQOdooyUiannol . X In 750,000 to 1 In 2,000,000 

O-M-dl-ft’amylAmlnodooylliarmol . 1 in 750,000 to 1 in 3,000,000 

0-A'di*n-butylaminoundeoyUuurmol 1 lu 750,000 to 1 in 4^)00,000 

O-n-nonyUuurmol . . . 1 In 200,000 to 1 in 500,000 

Emetine hydrochlorido , . 1 in 2,000,000 to 1 in 40,000,000 

It was thus found that the activity of membon 
at the peak of the awiea, such as 
andnott^ecylhamud, wae many tanes tlmt of^ 
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O-n-tkonylharmol, and this fact led us to sruspect 
that the harmol residue might not be an important 
contributor to the amcebicidal properties of the 
molecule. 

A number of compounds were then prepared in 
which dibutylaminodecyl (or undecy]) groups were 
introduced into molecules of varying structures. 
The last columns in the following tables show the 
limits of the range of the minimum concentration 
found lethal to Entamoeba histolytica in three days, 
under the conditions laid down by Laidlaw, Dobell 
find Bishop {he. cit,). 


CompoiitKl. 





NH i'ii, 

<X“; 




Minimum oonAentratlun 
lethal to 

KrU4mmba hUtoluHca. 


1 id ToO.DOC Ui 1 in 


1 in 100,000 

1 In 100,000 
1 In 100,(H)0 
1 in £,000,000 


It was thus shown that the attachment of the 
group (C 4 H«)aN.(CHa)io to a simple substituted 
amino group gave very high efficiency. 

A long series of tetraalkyldiamiiio paraffins of 
the general formula NRR'.(CHa)„.NRR' was then 
prepared, and the minimum amoebiddal conctuitra- 
tion under the optimum (conditions for emetine 
determined. 

In the first ]>lace, derivatives of heptane and 
decane were examined ; of the heptane series the 
tetraethyldiamino and tetra-n-butyldiamino com** 
pounds were prepared and tested. The totrabutyl 
member of the series was sujierior as an amcobici<ie 
to the tetraethyl one, but neither showed more 
than a fraction of the effi(‘ien(cy of the best 
harmol derivative. More promising results were 
obtained with the corresponding docane deriva- 
tives, and ultimately the efficiency of dibutyb 
aminoundocylharmol was equallcMl or even, in 
some of our tests, surpassed. 

The following table shows the results of a test 
in which a number of decane derivatives of the 
general formula, R,N.(CH,)ioNRt, were examined 
simultaneously, so that the ‘peak* of the series 
(could be ascertained. This was found at ax-totra- 
n-amyldiamixiodeoane, which was used as a 
standard of comparison in later work. For brevity, 
it is referred to below as T.A.D.D. 


Compound. 

T^*n4(a;i^ldlnintnn 


Minimum eono&ntraOon 
lethal to 
X. 

1 In s&OvOOe not lethal 
1 in 1,500,000 
1 in 3,000.000 (or lew) 

1 In 1.000«000 
X In £50,000 fMi lethal 


A test indicated that the corresponding 


series of undeoane derivatives also showed the 
peak with the tetraamyldiamino member. 

Next, keeping a tetrabutyl or tetraamyl group 
constant, the hydrocarbon residue was varied. 
The following table shows the results of two tests 
on these series of compounds. 


Couipoumi. 

nonano . 
decann . 
undt^cauo 
dodeoane 
tridocane 

aw-Tetra- H-amyldlamtuo • 
octano . 
non&ne . 
decant) . 
tmdocan^f 
dodecano 


Minimum oonoeniratlon 
lethal to 
X. hUMtitica. 

Tost 1. 

1 In 800,000 
1 In 1.000,000 
] In £.000,000 
1 in 1,500,000 
1 in 1,000,000 

Test 2. 

1 In 400,000 
1 In 1,000, 000 
1 in 2,000,000 
1 in J,50d,lK)0 
1 in 200,000 


As the results of the foregoing experiments, 
ax tetra-w-amyldiamino-rt-decane (T.A.D.D.) was 
selected for further study. The conditions of all 
the amiebieidal tests described above were those 
most favourable for emetine, that is, in a faintly 
alkaline medium. Tt is well known (Laidlaw and 
others ; Henry and Brown, 1923) that the exceed- 
ingly high efficiency of emetine in vitro, of the 
ortier of 1 in 5,000,000, is only found in alkaline, 
neutral or only very faintly acid media. Our 
results afford abundant confirmation of this fact. 
When endeavouring to assess the value of an 
amcebicide in the treatment of amoebic dysentery 
by comparison with emetine in vitro, it appears 
therefore necessary to consider carefully the 
hydrogen ion concentration likely to be met with 
in the areas infested with amoebce. 

We have been unable to find any reference to 
the actual hydrogen ion concentration in the 
amoebic ulcer, but I^owles and others (1923) founci 
(hat the pK of a number of stools containing motile 
amoebce averaged 6*22. They also reported the 
results of experiments on kittens artificially in- 
fected with E, histolytica in which the colon and 
rectum of the animals were minced in saline and 
the hydrogen ion concentration of the suspension 
determined. The average pK value obtained in 
these experiments was 6*33, and the livers when 
similarly treated showed an average pH value 
of 6-34! 

Furthermore, a considerable amount of work 
has been carried out upon the reaction of living, 
dead and diseased body cells, and the work of 
Rohde (1927) and Chambers and others (1927) 
suggests that the contents of the ulcers may have 
a hydrogen ion concentration more add than 
pH 7 0. 

A coxxflideration of these papers suggested that 
in any oompariaons of amosbiddes with emetine 



834 


NATURE 


November 13, 1937 


in vitro the effect of acidity should be studied, 
particularly when the amoebicides are to be 
administered orally, and that tests should be 
carried out at a pH value of 6*2 or 0 3. 

Under tht^ conditions T.A.D.D. is three to 
five times as efficient as emetine. Moreover, when 
blood is added to the medium even at pH values 
otherwise favouring emetine, T.A.D.D. and emetine 
are of very similar amoibicidal value, the former 
at times showing a definite superiority. 

The toxicity of T.A.D.D. to mice has been com- 
pared with that of emetine, with tlie following 
results : 

Median Lethal Dost? (mgm./gm.) 

Ural. Submit, Intraven. 

aK-Totra-/t-afriyJdiainlnn(h^<aint; 

dlhydrodtlnrldir . . 0»5 0*U4 

ICmetine dihydroehloHih' . U’(»4 O-Od 0-018 

It has thus only one tentli of the toxicity of 
emetine when administored orally to mice and 
one sixth on subcutaneous injection. Its thera- 
peutic index is therefore much more favourable 
than that of emetine, and it appeared to be an 
exceptionally promising (lompound for clinical 
trial in conditions of ill bealtli due to infestation 
with Bnitmoifm hhiolt/tlca. At this point, it was 


recommended to and accepted by the Therapeutic 
Trials Committee of the Medical Research Council 
for clinical trial. It was tried clinically by Prof. 
Warrington Yorke, who has kindly allowed me to 
state his results. He finds that T.A.D.D. has 
some action in amoebic dysentery, when adminis- 
tered orally, but is not sufficiently active to be of 
any real value. Unfortunately, it cannot be given 
intramuscularly, subcutaneously or intravenously, 
as it is intensely irritating. 

It appears, therefore, that the comparison of the 
amocbioidal values of emetine and T.A.D.D. with 
a faintly alkaline medium gives a better indication 
of their relative clinical vahie than the comparison 
in a slightly acid medium. This knowledge will l>e 
of value in further work on the subject. 
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A New Conception of Supraconductivity* 

By F. London, Institut Henri Poincard, Paris 


5. Aci:ordiag to these conceptions, there cannot 
wW an^ magnetic Jinx 'frozen' in the inferior of 
pure supracondaefors ; a permanent flux should 
only be found eonfineti to the hollows of ^pra- 
condtwMng rings. The topological connectivity 
of a supraconductor, therefore, is a property ex- 
tremely characteristic of its behaviour : tlie 
multiplicity of its connectivity, diminished by one, 
immediately indicates the number of independent 
conservative quantities, that is, of independent 
invariant magnetic fluxes. 

Actually, however, in the classical experiments 
of Kamerlingh Onnes, already there have been 
found magnetic fields ‘frozen’ in even simply con- 
nected suyiraconductors. It was these permanent 
fluxes which seemed at that time directly to 
indicate the elementary phenomenon : an infinite 
eondvxtivity. We, on the contrary, do not consider 
these experiments as representing the elementary 
amt of the phenomenon, but rather as a relatively 
complicated affair which can be reduced to a still 
more elementary phenomenon. 

According to our conceptions, we interpret these 
magnetic fluxes ‘frozen’ in the interior of the supra- 
from page 7^6. 


conductors as follows* : One knows that the 
presence of a magnetic field exceeding a ewtain 
critical value (depending on the temperature T) 
destroys the supraconductivity. Now it can 
happen that some magnetic fluxes ai'e confined 
in certain regions of the metal in such a manner 
that the critical magnetic field is there exceeded, 
whereas in the supraconducting regions the supra- 
conductivity is maintained. Thm the appearance 
of the permanent fluxes should be conditioned by 
the formation of a. complicated structure of the 
supraconducting and the normal phases in the 
metal in such a way that the supraconducting 
regions constitute rings embracing the magnetics 
fluxes in their non-supraoonducting hollows. 

6. It is easy to see that, even in very simple 
experiments, such a mixed structure of (he itco 
phases must automatically arise. This can be 
shown by considering, for example, a supra- 
conducting sphere which is brought into a homo- 
geneous magnetic field. 

The sphere pushes back the magnetic lines of 
force and compreBses them in the legion near the 
eqtiator. An elementary calculation ^ows that 
the intensity of ik» hnmediately on the 
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equator (H,) is one and a half times greater than 
that {H^ ) at great distance from the sphere : 

With an external field therefore, 

the field on the equator attains just the critical 
value Hjf, whereas everywhere else it is smaller 
than J/jt. When we now intensify the field a little, 
the supraconduotivity will be destroyed in the 
sphere immediately behind the equator. But then 
the magnetic field can enter this region and the 
magnetic lines of force will he less compressed. 
As a consequence the magnetic field at the equator 
will be a little less than JF/y, and the supraoonducting 
state will here reappear. If now we intensify the 
field a Httlo more, the supraconduotivity will be 
destroyed anew immediately behind the equator, 
whilst the supraoonducting layer just formed will 
move farther into tlie interior of the sphere. 

7. At first sight it seems extraordinarily diffi- 
cult to make such a microstructure of layers 
accessible to theoretical treatment. To do this it 
would bo necessary to solve a very complicated 
boundary problem for which the shape of the 
boundaries has still to be determined, whilst even 
their number is not yet known. It is }x>s8ible, 
however, to avoid this practically insoluble 
problem, if one abstains from determining that 
microstructxire in detail and rather restricts one- 
self to considering the wmn values of the field 
strengths taken over this microstmcturo of the 
phases. Actually it is these mean values of the 
fields which are above all the object of the exjmi- 
menter. 

The theory of this mixture of the two phases’, 
sometimes (jailed ^intermediate state’ is, therefore, 
nothing but a consistent application of the theory 
of the ‘pure supraoonducting’ phase ; but fonn- 
ally it forms for itself an indepentient whole*. 
Here we will only give some of the results. 

The variables of the theory of this intermediate 
state axe the avertiges of h and of e taken over 
the microscopic structure. These are the quantities 
which Lorentz identifies with the quantities B and 
E of Maxwell’s theory : 

B h and E «= e 

Here we will restrict ourselves to the pure 
magnetostatic case. The theory can be completely 
characterized by indicating the free energy F 
which, it has been calculated, is given by : 

( 10 ) 

(fOrlBl <Hy) 

By its derivatives with respect to B., B,, 

free energy defines the quantities jET^, Hg 


of the macirosoopio Maxwell equations. One gets : 
B^ 

This equation can be simply interpreted by stating 
that in the intermediate state there is a diamagnetic 
permeability dependent on B which for B < Hj* is 
given by 



Moreover, one has the equations 

curl H ^ 0 div B 0 

and the usual boundary conditions. 

Although on account of etpiation (11) this theory 
is not a linear theory (like the theory of the ptire 
supraconducting state or the ordinary Maxwell 
theory), it is nevertheless of extreme simplicity ; 
(11) simply States that the magnetic field strength 
H is always parallel to the magnetic induction B, 
but that it has always the absolute value Hy, 
independently of the value of B. From this, among 
other things, it follows that, in the domain of the 
magnetostatics of the intermediate state, the 
magnetic lines of force are always straight lines. 

For Br=0, however, according to (11) the field 
H is not defined as to its inteiisity or as to its 
direction. This comes from the fact that for 
B the pure supraconducting regions become 
unlimitedly large, which signifies that the descrip- 
tion with the mean values B and H can no longer 
be legitimate and that one has now explicitly to 
apply the equations of the pure supraoonducting 
state to the supraoonductor as a whole. Ob- 
viously the case B=:=:0 cannot simply be con- 
sidered as a limiting case of the non-linear theory. 

8 . We cannot enter here into a detailed discussion 
of the relation between theory and experiment. 
On the whole, one can say that the results of the 
theory agree fairly well with the experiments. 
With respect to the pure supraoonducting state 
there is full agreement. Practically there exist 
three phenomena only : (1) the permanent current 
in a ring ; (2) the current without electric field in 
an open supraoonducting wire, which is fed by 
normal conducting loads ; (3) Meissner’s experi- 
ment. The consistent representation of these 
experiments was the basis of our theory. The 
greater part of the experiments (actually the 
Meissner effect also) concerns the transition 
between the normal and the supraconducting state 
and deals therefore with the intermediate state. 
Particularly striking in this respect are recent 
experiments of He Haas and Guinau, of Mendels- 
sohn and of Shoenberg* as to the transition, 
qualitatively discussed above, of a sphere in a 
magnetic field. These experiments are in very 
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good agreenient with the statements of our theory 
of the microstnictnre. In many cases, it is true, 
the experiments*® of the transition phenomena seem 
yet to be obscured by hysteresis and other retarda- 
tion effects, which prevent the realization of 
thermal equilibrium and render difficult the 
theoretical discussion. The theory can also account 
qualitatively for these disturbing effects’*, tliough 
there still remains something to be done. But for a 
reasonable discussion of these questions wo would 
have to occupy ourselves with much more detail 
than could be given here. 

The macroscopic theory we have discussed 
shows that it is possible to interpret the phenomena 
in a way which avoids the ])aradoxe8 that 
seemed hitherto to render impossible any theory 
of supraconductivity. The new interpretation 
includes, moreover, a very simple description of 
the phenomenon in the language of wave kine- 
matics. The next stage will have to be the 


development of the electronic baris of tbia theory . 
One might presume that the new aspect here 
presented of siipraconductivity may also give 
an indication for the constniction of a molecular 
model of the supraconductor**. 


• The following Interpretation seems first to have been given by 
Onrt^r. C. J„ NATTTRF. 182, 9S1 (1933). Oorter, C. J., and Caslmlr, 
H., Phytiea, 1, 305 (1934). 

’ London, rhmica, 8, 460 (193fi) ; Natitrb, 187, 091 (19»fi). 

• The magnetOBtatIo part of this theory ha# also been dovelope<i by 
Pelerl#, a., Proc. 7b)|/. Soc,, A. U6, 613 (1936), quite independently of 
our conceptions, as a pure ptienomcnologlcal dencrlptlon of fc new 
•Intermediate* state, different from both the pure snpraeonductlve and 
the normal sUte. But it can be shown’ that, thennodynamlcany 
si>eaklng, the Intcnnodlate state has not to be considered w a 
further independent phase but as a miaturc of the two phases, 

• »o Haas, W. L, and Gulnau, A., Phy$ica, 8, 188, 534 (1936). 
Mendelssohn, K., Proc. Htty- A, Ira, 65ft (1936). ShoonbeiXf U., 
Proc. Roy, Soc., A. 165 . 712 (1936). 

» Kor example, Do Haas, W. .T., and Caslmlr-Jonker, M. J., Phy$i('H , 


1, 291 (1034). 

London, H.. Proc. Roy, Soe., A, 168, 650 (1086). Keesom, W. H., 
and Van Laer, P. H., Phytica, 4, 499 (1937), Grayson Smith, H., 
Tran$. Roy, Soc, Canada, 81, 31 (1037). De Haas, W. J., Kngclkos, 
A. 1)., and (iulnau, O. A., Pkytica, 4, 595 (1037). 

*• (Added In the proof#). In a paper lu*?t published (Phys. lUv., 62 , 
214 (1037), J. C. Slater has tried to sketch such a molecular model 
for our theory. See also Slater. ,1. C., Phyi, Rsv., 61, 106 (1937), and 
London, F., Phyf, Rev , il, 678 (1937). 


Bicentenary of the Birth of Galvani 

Celebration at Bologna 


great contribution of Luigi Galvani to the 
^ advancement of the sciences of electricity and 
electro-physiology has been fittingly celebrated by 
a stdentific congress held on October 17-20 at the 
invitation of the City and University of Bologna, 
the historic centre of learning where Galvani 
worked. 

Galvani was bom on September 9, 1737. In 
his early years it is recorded that he wished io 
enter the Church, but that on the insistence of 
his family he took to the study of medicine, and 
at twenty-five j^ears of age had become lecturer 
in anatomy in the l^niversity of Bologna, Here 
his work lay in the field of anatomy and physio- 
logy until his great electro-physiological discovery 
made in 1791, It has been stated that the dis- 
covery arose from an observation that when 
animals were euspended on iron railings by copx>er 
hooks, a twitching of the muscles resulted. His 
published work states, however, that he observed 
the twitehings in the dissected muscles of a frog's 
leg whenever a spark was passed from a neighbour- 
ing electric machine to some other object, the only 
condition l>eing that the animal should be in con- 
tact with some metal or other good conducting 
substance. A further experiment showed that the 
same convulsions could be obtained by the ‘‘sole 
application of some conducting arc”, of which one 
extremity touched the muscles and the other the 


nerves or spine of the frog. The motion was be- 
lieved by Galvani to result from a union of the 
negative charge of the muscle with the positive 
electricity proceeding along the nerve. 

The discovery attracted the attention of Volta, 
working in Como, who thereupon made an exten- 
sive series of experiments. He showed in particular 
that convulsions could be excited in the legs or 
other members of the animals by “metallic touch- 
ing either of two parts of a nerve only or of two 
muscles” provided only that an arc consisting of 
two metals was employed. He ascribed the effects 
seen to the electricity produced by the con- 
tact of dissimilar metals, and showed also that the 
electric current acted not on the muscles directly 
but through the medium of the nerves. These 
results, which were communicated to the Royal 
Society in 1793 by Ids countryman Cavallo, led 
directly to his oonstniction in 1800 of the voltaic 
pile. 

At the opening session of the recent Congress^ 
attended by the King and Queen of Italy and 
members of the Government, Rrof. Q. Morjorana 
delivered a commemorative address on the life and 
work of Galvani. Later in the day the delegate 
were invited to a formal opening of a library find 
collection of records of Galvani. Fot these sessioiiS^ 
Bolopa made public holiday. The 
lined wiih troops ; girls ftom the vilkges |^S4^ 
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in traditional coetume, tho BaHlia wore out in 
force, and the Bober blaok of the paarty uniform 
contrasted vividly with the splendour of historic 
costumes and academic robes. We cannot, it 
seems, compare with the totalitarian States in our 
devotion to men of science of the past. 

The scientific work of the Congress was divided 
as was fitting into sections dealing with physios, 
experimental biology and radiobiology. At the 
plenary session, addresses were delivered by Prof. 
Niels Bohr on biology and atomic physios, b^' 
IVof. E. B. Adrian on the eleotrophyaiology of' 
the sense organs and by Prof. A. Gunsett on radio- 
Ihology and radiotherapy. 

Prof. Bohr discussed the bearing on biological 
))roblems of the latest developments of atomic 
theory. In particular he discussed how far the 
limitation of the classical idea of causality resulting 
from the “Principle of Uncertainty*' could serve 
to harmonize the mechanistic and vitalistic views 
of biological processes. He pointed out tliat the 
absorption of only a few light quanta or perhaps one 
light quantum is sufficient to jM*oduoe a retinal 
impressicn, and that the limitation to the efficiency 
of the eye is almost certainly imposed by the 
atomic nature of the light quantum. It seems 
probable also that other organs have similar limits. 
Furthermore, it appears that the regularities 
peculiar to atomic processes which are foreign to 
causal mechanics are at least as important for the 
understanding of the behaviour of living organisms. 
Atomistic features are therefore of essential im- 
portance in biological processes. 

The recognition of this importance is not, how- 
ever, sufficient for a comprehensive explanation of 
biological processes, and it becomes necessary to 
examine the position of the vitalists, that a peculiar 
force unknown to physics governs all organic life. 
Prof. Bohr believes, however, with Newton that 
the foundation of science is the belief that Nature 
under the same conditions will always exhibit the 
some regularities. K, therefore, the analysis of 
the meohanism of living organisms could be probed 
as far as that of atomic phenoniena, one would 
scarcely expect to find any features differing from 
the properties of inorganic matter. 

It is necessary to remember. Prof. Bohr con- 
tinued, that biological experiments differ from 
physical experiments in the necessity for keeping 
the orgamsm alive, and that this restriction im- 
poses uncertainties as to the physical conditions 
to which they are subjected. It might well be that 
this maoertainty is just suffident to allow the 
organism to cmieeal from us the secrets which are 
oemnected with life, just as in physioal expm- 
menbs the disturbance produced by oboervation 
oftm pAwwexvts a strictly causal dcaeription of the 
phmommoA. Great caution should, however, be 


exercised in such oonriderations, and he con- 
sidesred that quite unwarranted applications of 
the “Principle of Unowtainty” have been made 
by many writers. 

Prof. E. Fermi gave an account of the beautiful 
experiments carried out by his school in Rome 
on the properties of neutrons and on the important 
information obtained on the position and life of 
excited states of nuclei. He described experiments 
which show that fast neutrons lose the greater 
part of their energy on scattering by heavy nuclei 
such as lead. 

Prof. G. V, Hevesy gave an account of his work 
on the use of radioactive phosphorus as an in- 
dicator in biological processes. Radiophosphorus, 
which can be produced in large quantities by a 
transmutation process, emits electrons and decays 
with a convenient i)eriod of 14 days. By adding 
radiophosphorus to the food of animals, the path 
of the phosphorus atoms can be traoe<l through 
the different stages of the metabolic process. Thus 
the greatest part of the phosphorus enters the blood 
stream, and after a few minutes the bulk of the 
phosphorus atoms present in the blood in the 
phosphate stage will exchange places, principally 
with those present in the skeleton but also with 
those present in the muscles and other oi^ans. At 
an appreciably slower rate proceeds the synthesis 
of the numerous organic phosphorus compounds 
present in the orgamsm. 

Prof. P. Debye described new experiments on 
the dielectric loss in liquids, using undamped 
electric waves having a wave-length of the order 
of a centimetre. The experiments show that 
molecular rotation does not play a great part in 
the dielectric loss, probably owing to the rotation 
being prevented by the quasi-crystalline structure 
of the liquid. The lose seems rather to result from 
relative motion of the component units of the 
molecule. 

Prof. W. Bothe gave two new examples of the 
existence of radioactive isomers — atomic nuclei 
having the same charge and mass but having 
different decay constants. Thus ••Br can be pro- 
duced either by adding a neutron to ”Br or by 
detaching a neutron from «*Br. In both cases two 
radioactive products are produced having half* 
lives of 18 min. and 4-2 hours. He gave also 
new information on the resonance en^igies of 
light nuclei, showing that the same resonant 
states can be produced by different types of 
transmutations. 

Prof. W, Heisenberg discussed the meohanism 
of shower production by cosmic rays. He differen- 
tiated between two prooesaea. In the cascade process, 
showers are built up from the successive conversion 
of eleotroQ energy into radiation, radiation into 
pair j»oduoti<m and then further loss of ^ctrem 
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energy to radiation . This proceas, deBoribed 
theoretically by the theories of Oppenheimer and 
Coulson, Bhabha and Heitler seems to be con- 
iimed by Wilson chamber photographs of Street 
and Stevenson showing the ‘build up* of the shower. 
A second process results from the conversion of 
the energy of a heavy particle into positive and 
negative electrons through the intermediary of 
proton-neutron transitions. Experimental results 
on cosmic rays were discussed by Prof. B. Kossi. 
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Dr. F. W. Aston gave an account of his recent 
measurement on the masses of nuclei by the method 
of close doublets, and Prof. M. L. E. Oliphant and 
Dr. J. D. Cockcroft described other recent work of 
the Cavendish and Mond Laboratories, Cambridge, 
including a description of the new High-Voltage 
Laboratory and its equipment and the recently 
reported peculiar properties of liquid helium. 

In all, about twenty physical papers were 
communicated to the Congress. 


Obituary Notices 


Mu W. S, Gossct: *'StudcnP* 

W ILLIAM SEALY COSSET, who died after a 
short illness on October IS, was best known 
t o statisticians throughout the world by his pseudonym 
“Student”, under which his scientiho contributions 
were published. He was born on June 13, 1876, 
and bocoxno in turn a scholar at Winchester and at 
New College, Oxford, where he worked at mathe- 
matics and chemistry. In 1890 he joined! the firm 
of Arthur Guirmess, Son and Comi)any, and a few 
weeks before liis deatli had been appointed head 
brewer ; his handling of etatistios was only one of 
many duties. 

Cosset's work brought him at an early stage against 
the problem of interpreting routine tests in chemical 
analysis, and at the suggestion of one of his chiefs 
ho turned his mind to the question of what help 
the theory of probability could bring to the practice 
of brewing. He first met Karl Pearson in the siunnier 
of 1905, and a year later went to London to spend 
some months in the Biometric Laboratoiy at Uni- 
versity College, Throughout his life he wem to gain 
much from the continuation of this contact between 
‘student' and ‘professor', but from the veiy beginning 
he launched out on research lines of his own which 
wore to prove of very great importance to the 
development both of the theory and practice of 
mathematical statistics. 

Under Galton, Weldon and Pearson, the Biometric 
School liad been mainly concerned with the handling 
of comparatively large samples from biological 
populations, but Cosset in his daily work was forced 
to attempt to draw conclusions, leading to executive 
action, from the analysis of relatively small numbers 
of observations. Thus he might need to answer such 
a question as, “What is the accuracy of this arithmetic 
mean based on 8 observations (the population standard 
deviation being imknown) ?” Thirty years ago a 
statistician was forced to reply somewhat as follows ; 
“Following the method appropriate for large samples 
the odds ore 10 to 1 that your unknown population 
mean lies between (say) 22*1 and 24*6, but as the 
sample is so small this statement is entirely un- 
reliable.” Goasot's work has, however, made possible 
a fw* more useful answer, namely, “If you have 
taken reasonable precautions to see that your siunple 
is randomly selected, the odds are 19 to 1 that the 


limits 21*8 to 24*9 inohide the unknown population 
mean.” At the expense of somewhat broadening 
limits which before had little meaning, definite 
information has replaced a counsel of despair. This 
process of making full allowance within the statistical 
test itself for uncertainty regarding the standard 
deviation due to small numbers, by use of what in 
fact are ratios instead of absolute measures, htus 
sometimes been termed ‘student izing* ; the concep- 
tion involved has been tlie basis of a rapid theoretical 
advance without which many of the problems of 
agiioulture and industry could scarcely have been 
brought within the range of statistical inquiry. 

But Goaset's contribution was only in part a 
theoretical one ; he recognized the risks involved in 
basing action on the application of statistical calculus 
to few observations, yet all his work as a practical 
statistician in industry went to show that, with due 
precaution, these risks could be taken with economic 
advantage. Thus all that he wrote, whether on the 
reliability of the mean and standard deviation, on 
methods of measuring correlation, on the problem 
of counting colls with a brnmocytometer or on the 
checking of routine analysis, helped to give confidence 
to those who were trying to apply similar methods 
in the face of scepticism or even opposition. 

Besides dealing with questions which concerned 
the chemist and biologist. Cosset's work led him into 
the field of agricultural experimentation. His paper 
of 1923 “On Testing Varieties of Cereals” was one 
of the most important early contributions to an era 
which has been notable for the introduction of 
precise statistical methods into agriordtural research. 
His infiuence spread very widely in later years, not 
only through the medium of his written papers, but 
also through a correspondence which linked him to 
experimenters all the world over. He was always 
ready with advice and friendly criticism, and many 
must have gained from his mxgge&tive mind the initi^ 
ideas which have borne fruit in their later research. 

Much ootdd be written, if space allowed, of the 
charm of Gosset's personality, with its modesty, 
conventionality and tolerance. It kt to bo hopM 
that it will be possible to do fixiler justice eisewhei^ 
to a man who has ooci:q;>ied a very special p&use in 
the hearts of so many irienda kt Qireat and 

abroad. ■ ■ ■ ■ ■ , j. / ; 
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The Rii^t Hon. J. Ramsay MacDonald, F.R.S. 

Th» 0udden death of Mr. Bameay MacDonald from 
heart failtire, on Tuesday night, at seventy-one years 
of age, while on a voyage to South America, will be 
deeply regretted by his many friends in scientific 
circles. He left England on November 4 for a three 
months’ holiday, which he described as “the first he 
had ever had free from care”, and a wireless message 
stating that he passed away on November 9, at 
8.46 p.m., was received a few hours later. 

Mr. MacDonald’s last speech in public was made 
at the Boyal Institution on October 22, when he 
deliveretl the Radford Mather lecture of tlio British 
Association on “Science and the Community’’. The 
main part of this discourse was published in Naxukk 
of October 30, and it is of melancholy interest to 
record that the same issue contained personal appre- 
ciations of the work and influence of his friend, Lord 
Rutherford, to whom he referred in terms of affec- 
tionate regard in his lecture. 

As a young man, Mr. MacDonald was a keen 
student of science, and it was through the accident 
of circumstances that his interests wtire diverted into 
social and political fields. When he went to Bristol 
more than fifty years ago, to take charge of a boys’ 
club, his ambition was to become a science teacher, 
and he took particular interest in geology. It hap- 
pened, however, that he came into contact with a 
very remarkable group of social reformers in Bristol 
at that time etnd soon associated himself with their 
movement. Even when ho left Bristol to come to 
London he continued his studies of scientific subjects 
at the Birkbeok College and privately with the view 
of obtaining a scholarship or exhibition upon suc- 
cessful results in the old Science and Art Depart- 
ments examinations. It was impossible, however, for 
him to find sufficient time for the intensive study 
required, outside his daily working hours, to prepare 
himself for one of the 8oholar8hij)s then tenable at 
the Normal School of Science, South Kensington, 
now the Royal College of Science, and he liad to 
abandon his early hopes. 

It ^as through his social work tliat Mr. MacDonald 
became associated with the daxighter of Dr. J. H. 
Gladstone, F.R.S., the distinguished chemist, and niece 
of Lord Kelvin, and they wore married in 1896. 
Th^ worked together for social reform in complete 
sympathy until Mrs. MacDonald’s death in 1911 ; 
one of their two sons is Mr. Malcolm MacDonald, 
Secretary of State for Dominion Affairs. 

After Mr. MacDonald had resigned his office as 
Prime Minister and First Lord of the Treasury in 
1936, he became Lord President of the Council, and 
as stioh was responsible to Parliament for the reports 
of the Department of Scientific and Industrial 
Research, in the work of which bo took particular 
interest. He was elected a fellow of the Boyal Society 
in 19S0 under the special rule which provides for the 
election of a limiteKi number of persons who “have 
rendered coiiyeptcuotis service to the cause of science”. 
He wall eleoted a member oi Farfiament for the 
Scottish Dnivemti^ in 19S6 and held this seat at 
the time of his death* This ts not the place to survey 


his political career or his mfiuenoe as a statesman, 
but we are glad to express giateful appreciation of 
the encouragement he always gave to scientific work 
and to record the esteem in which his memory is 
cherished in scientific circles. 


Prof. E. J, Rapson, F,B,A, 

We regret to record the death of Prof, E. J. 
Rapson, professor of Sanskrit in the University of 
Cambridge, which took j>laoo suddenly at Cambridge 
on October 3, at the age of seventy-six years. 

Edward James Rapson, the son of the Rev. E. 
Rapson, vicar of West Bradley, Somerset, was bom 
on May 12, 1861, and was educated at Hereford 
Cathedral School and St. John’s College, Cambridge, 
where he was elected a closaioal foundation scholar 
in 1883. Ho studied Sanskrit under Cowell and 
Bendal, taking a first class in the Classical Tripos of 
1883 and the Indian Languages Tripos two years 
later. He was awarded the Brotherton Seunskrit 
scholarship in 1886 and the Lo Bas prisce in 1886, 
and was elected to a fellowship at St. John’s in the 
following year. In the same year he became librarian 
of the Indian Institute, Oxford, where he was 
associated with the then Bodon professor, Sir Monier 
Monier-Williams. A few months later he joined the 
staff of the British Museum, taking charge of the 
collection of Indian coins. In 1903 he was appointed 
professor of Sanskrit in University College, London, 
and in 1906 went to Cambridge, where he occupied 
the chair in Sanskrit until his retirement in 1936, 
when lie was accorded the title of emeritus professor. 
Pre-eminent as scholar and teacher in Sanskrit, 
it was through pale&ography and numismatics, and 
more especially the numismatioa of the early Indian 
dynasties, that Rapson made his outstanding con- 
tributions to Indian studies. When he join^ the 
staff of the British Museum, knowledge of the early 
history of India was largely a blank. It was in great 
part owing to his studies that this gap has been 
filled to no little extent. Of this the evidence will 
be found in his “Indian Coins" (1897), his contribu- 
tions to the British Museum catalogue of Indian 
coins, and his communications in the Numismatic 
Chronicle, of which he was editor, the Journal of the 
Royal Asiatic Society, and other scientific and learned 
periodicals. His abilities as scholar and historian 
found wider scope os editor of the first two volumes of 
the “Cambridge History of India”, The first volume, 
on Ancient India, to which he himself contributed four 
chapters, was published in 1922 ; but the secondis still 
uncompleted, though the later volumes have appeared. 


We regret to announce the following deaths : 

Prof. H. B. Fantham, Strathoona professor of 
zoolog^^ in McGill University, Montreal, since Z933, 
professor of zoology and comparative anatomy in the 
University of the Witwaterwand, Johannesburg, in 
19l7-'82, on October 27, aged sixty years. 

Dr. J. A. Voeleker, CJ.E., consulting chemist to 
the Eoyid Agt^icultural Society of England, on 
Novemb^ 6, eighty-three years. 
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News and Views 


Royal Society Medallists and Officers 

Hir Majk8T\" the Kin(3 has been graciously 
ploasod to apjjrovc the following j’oconimendations 
made by the council of the Royal Society for the 
award of the two Royal Medals for the current year : 
Prof. N. V. Sidgwick, in rocognition of his distin- 
gttiahed, stinailating and continuous work on valency 
and on molfMJulur struct ture ; Prof. A. H. R. Bullor, 
in recognition of his researches on the general 
biology and sexuality of the Fungi. The fol- 
lowing awards have bwn made by tho jire- 
aident and council of the Royal Society : Copley 
Medal to Sir Honiy^ Dale, in recognition of his 
imiiortant contributions to pharmacology, particu- 
larly to the pharmacology of muscle and of neuro- 
muscular ti'ansmission ; Davy Medal to Prof. Hans 
Fischer, in recognition of his work on the chemistry 
of tho jiorphyrins, jxirticularly his determination of 
their detailed structure by degradation and his 
syntheses of jiorphyrinH of l>iological importance ; 
Buchanan Medal to Oetieral F. F. Russell, in recogni- 
tion of his work in relation to public health problems 
in many parts of the world on behalf of the Inter- 
national Health Division of the Rockefeller Founda- 
tion ; Sylvester Medal to Prof. A. K. H. Love, in 
rec^ognition of his rosoarohos in classical mathemntioal 
physics, particularly iho mathematical theories of 
elasticity and hydi wiynamics ; Hughes Medal to 
Prof. Ernest O. Lawrence in recognition of his work 
on the development of the cyclotron and its applica- 
tion to investigations of nuclear disintegration. The 
following is a list of those recommtmded by tho 
president and council for election to the council 
of the Royal Society at the anniversary mooting on 
November 30 : President, Sir William Bragg ; 
Tr€4mtrer, Sir Heniy l..yon8 ; Secretaries, Sir Frank 
Smith and Prof. A. V. Hill ; Foreign Secretary ^ Sir 
Albert Seward ; Other Members of Councilf Prof. 
R. Whytlaw-Gray, Prof. G. P. Thomson, I^f. J. 
Proudman, Pi-of. D. M. S. Watson, Dr. F. L. Pyman, 
Prof. E. J. Salisbury, Prof. 8. P. Bedson, Prof. M. 
Greenwood, Prof. J. Mellanby, Sir Thomas Holland, 
Dr. G. T. Bennett, Prof. J, Chadwick, Prof. D. Keilin, 
Prof. J. Graham Kerr, Sir Robert Pickard, Mr. H. R. 
Ricardo. 

Ludwig Stieda (1837-1918) 

Obbistian Heamax Lnmviu Stieda, an eminent 
Gorman anatomist, was born at Riga on November 19, 
1837, the eon of a tradesman. His medical education 
was carried out at l>orpat, where his teocliew in 
anatomy were Keissner, Bidder and Kupflfor, and he 
won a silver medal in anatomy. After qualifying in 
1861 he went to Giessen, where Louokart inspired 
him with an interest in the anatomy of worms, and 
later to Erlangen, where he studied imder Qerlaoh 
and Hens. In 1862 he moved to Vienna, where he 
attended lectures by Oppolzer, Skoda, Hebra, Hyrtl 


and B;rueoko, with tho last of whom he studied 
histology. In 1864 he was appointed prosector at 
Dorpat and in the following year lecturer on com- 
parative anatomy in the veterinary school there. In 
1866 he woe elected extraordinary professor of 
anatomy and nine years later full professor in 
sucooBsion to his former teacher Reissner. He held 
this office for ton years, during the last three of which 
he was dean of the me<lical Daculty. In 1886 h© waa 
apj)ointed director of tlie anatomical institute at 
Kdnigsberg, where he remained until his retirement 
in 1912. His death took place at Giessen on his 
birthday on November 10, 1918. As well as being 
a successful and attractive lecturer, Stitnla was a 
man of very wide interests and a prolific writer, as is 
shown by the bibliography of his works compiled 
by Peisler {Anal, Anzeiger, 52, 134-42 ; 1919-20). 
His anatomical investigations included comj)arative 
studies of the central nervous system in vertebrates, 
the formation of bone, and tho development of the 
lungs, thymus, thyroid and carotid glands. His 
interest in the history of medicine is shown by his 
biographies of naturalists and medical men. He 
was also the author of several articles and reviews 
on archieologiool, anthropological and ethnographical 
subjects. 

The Writings of Galvani 
Ik connexion with the coiumenioration at Bologna 
of the bicentenary of the birth of Galvani, attention 
may be directed to on intereBting memoir in the 
Amials of Science, 1, No. 3, July 1936, by Prof, J. F. 
Fulton and Prof. H. Gushing, of the Yale University 
School of Medicine, entitled “A Bibliographical 
Study of the Galvani and the Aldini Writings on 
Animal Electricity**. Modest and shy, Galvani 
showed the greatest indifXerenco to having bis name 
appear in print, and thus out of all the known dis- 
courses or lectures prepared by him during the 
twenty-five years between his professorial appoint- 
ment and the appearance of his famous **De vivibus 
electrioitatis**, only three, making a total of thirty 
printed pages, appear to have been published. 
Galvani's lack of self-aasureuxce was not, however, 
shared by his nej)hew Giovanni Aldini (1762-1834), 
professor of physics in the University of Bologna, 
and it was he who took up the cudgels in defence of 
his uncle’s thesis. Galvani’s memoir appeared early 
in 1791 and two reprints were issued the same year. 
Next year, after Volte’s oritioism of Galvani V views, 
Aldini publtslied an edition with annotations, and 
a German translation was made by Dr. J. Mayer 
(1762-1807) in 1793. The subject of animal magnetism 
liad by then become a matter for wkicNi^pread con- 
troversy. Galvani died in 1798, but a year Or two 
later Aldini visited England# gave lecti^ on gCl- 
vankm at Guy’s and Bt. Thomaa*a 
was presented with a gold medal. Hk **Iinproveiin6nte 
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in Galvaxusm'\ printod in London in ISOS, has the title-' 
page embellish^ with a repreBentation of the medal* 
Altogether twenty-eight items are inoluded in the 
bibliography, all of them being very fully deecribefl, 
while there are photographs of several of the title- 
pages. 

Hadcliffe Observatory^ Pretoria 

Thk date of completion of the 74 -inch reflector 
for the new RadcIifTo Observatory at Pretoria hae 
been further postponed by a second unsucoessful 
attempt to cast the disk of Pyrex glass for the large 
mirror. The first disk was oast by the Coming Glass 
Company in July 19S(l, and on being taken from the 
aimealing oven in the following December was foimd 
to bo uselees. A second disk was cast in June of 
this year, and the disappointing, and unexpected, 
news has recently been received tliat this disk also 
has been a failiire. The company is proceeding to 
make a third disk, and it is to be hoped that on 
this occasion better for time will attend its efforts. 
The other arrangements, though somewliat behind 
whedule, have b^n proceeding with greater smooth- 
ness. Tlie buildings of the Observatory on the 
magnificent site to the south-east of Pretoria, 600 foot 
above the city, which was generously presented to 
the Radoliffe IVusteea by tlie municipality, are nearly 
completed. They consist of an office block, three 
residences and the circular building of brick and 
oonorete to liouse the telescope. 

Thk Radcliffe observer (Dr. 11. Knox-8lmw) and 
Mr. E. O* Williams, the second aHsistant, have alieady 
taken up residence at the Observatory, Ind Dr. K. O. 
Redman, the chief assistant, is remaining In England 
for the present to superintend the construction of 
subsidiary apparatus. The st^el revolving tuiTot, 
under construction by the Cleveland Bridge C/t>ni- 
pany, is dtie to roach Pretoria early in the now year, 
to be followed a couple of months latter by the 
nuwhanical parts of the teloMJope, which Sir Howard 
Gnibb, Parsons and Co. have nearly finished. It 
hod been planned to have the large mirror for the 
74-inoh telescope aluminized when completed, in 
view of the marked success of this form of reflecting 
surface as applied to the large mirrors in America. 
There is, however, no apparatus in England capable 
of dealing with a mirror of this size, and the esti- 
mated oost of tlie outfit, vaoumn chamber and pumj>s, 
itamely, £i,5(X), is much more than the resources 
of the RadcM© IVustees, already greatly strained 
by the recent rise in the oost of materials, can afford. 
It seems likely, therefore, that the new telescope, 
although thoroughly up to date in other respects, 
will have, at any rate to begin with, a silvered 
mirror. 

Esdiibition of Wilson Track Photographs 

Ix is now twenty-five years since C. T. R. Wilson 
first sttoeeeded in making visible and photographing 
the UmtkB id sitigle ionising particles by his con- 
dmwaUon method. An eochibkion has been arranged 
deienee Museum, South Kensington, to 


illustrate the great variety of efieots which have 
been investigated by means of Wilson chanibers 
during the past twenty -five years. The exhibition 
will bo open free to the public from November 19 until 
the end of February 1938. Tlie centre-piece of tho 
exhibition is Wilson*s original c^paratus with which 
the photographs published in 1912 were token ; the 
apjiaratus has b^n kindly lent by the Cavendish 
Laboratory, Cambridge, where Wil»on*8 pioneor work 
was carried out. The remainder of the exhibition 
consists of a collection of more than eighty photo- 
graphs, which have been contributed by research 
workers from many countries. An introductory 
group of twelve photographs illustrates in as simple 
a way as possible some of the main properties of 
alpha and beta rays, X-iays and cosmic rays, for the 
benefit of those who are not familiar with them. Tho 
nmin collection of photographs is arranged in a series of 
groups showing typical effects produced by alpha, beta 
and gamma rays. X-rays, protons, deuterons, neutrons 
and cosmic rays, while a small group illustrates the 
phenomenon of induced radioactivity. Tho section 
devoted to cosmic rays includes a copy of the photo- 
graph taken by Anderson in 1932 which gave him 
conclusive evidence for the existence of tho positive 
electron, while tho discovery of oosmio-ray ‘showers' 
is illustrated by copies of Skobolzyn’s pioneer photo- 
graphs, from which he showed that pairs and groups 
of ‘straight* cosmic ray tracks occur more frequently 
than is to be expected by chance. In order to bring 
home to visitors to tho exhibition the three-dimen- 
sional character of Wilson tracks a number of pairs 
of stereOBOopio transparencies have been moimted 
for viewing in turn in a stereoscope. A small hand- 
book (London ; Science Museum, or H.M. Stationery 
Office, 6d., by post 7d,) has been prepared by Dr. 
F. A. B. Ward, on officer of the Museum, who lias 
arranged the exhibition. 

Indian Hydro-clcctric Development 
The hydro-electric power scheme, known os the 
“Ganges Grid”, was formally inaugurated on Novem- 
ber 2, when Sir Harry Haig, Ckivomw of the United 
Provinces, opened two new generating stations near 
Meerut, which are supplied with water-powtjr from 
tho Ganges Canal. The potentialitioH of the canal as 
a source of power wore first investigatod in 1920 in 
connexion with a series of local applications, and 
these gradually led to the development of the avail- 
able resources on a larger scale, in order to extend 
the benefits of agricultural irrigation over a wide 
area. The exploitation of the “Grid** {irojeet has 
cost Rs. 843 lakhs (more than £2,500,000) and it 
now produces a gross output of 29,000 kilowatts. 
Tho energy is distributed by means of some four 
thousand miles of transmission lines to 1,600 sub- 
stations scattered over the eight western districts of 
the United Provinces ; thence it is supplied to S8 
towns foi* the purpose of pumping water from rivers 
or from State tube-wells for land irrigation. The 
power is also utilized to work agricultural maohinery 
on private farms. Sir Harry opened at the same 
time the State tube-well irrigation system, oonsisting 
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of oonsidorabty more than a thousand wells* the 
greater number of which are in operation and irrigate 
an area of a million and a half acres. The capital 
outlay on the system has been about Re, 126 lakhs 
(£946,060). The execution of the “Grid” project has 
been in the hands of Sir William Stampe, formerly 
chief engineer of the Irrigation Department of the 
United Provinces. 

Tring Museum 

Aboi^t the time of the r(?oent meeting of the 
British Association in Nottingham, it was announced 
in the Press that the late Lord Rothschild had 
bequeathed the buildings and collections of his 
museum at Tring to the nation on condition that the 
trustees of the British Museum should und(?rtako 
ilieir custody and maintenance. The president of 
the Association, Sir Edward Poulton, expressed in 
his address the hope that this condition would be 
accepted, and the committee of Section D (Zoology) 
forwarded a resolution to the Council, recording its 
opinion “that the continuance of the Tring Museum 
as an active centre of scientific research is a matter 
of the utmost importance fix>m a national, and indeed 
from an international, point of view. For many 
years”, the resolution continues, “the collections 
preserved there, more particularly the vast and 
unequalled collection of Lepidoptera, have attracted 
research workers from all over the world and have 
been the means of adding largely to our under* 
standing of the problems of geographical variation. 
Tlie Sectional Committee earnestly desire that the 
permanent conservation of these ooll€>ctions and the 
continuance of the facilities for their study provided 
by the mimihcenoe of the late Lord Rotlischild will 
be ensured by their being placed in the custody 
of the Trustees of the British Museum.” The 
Ooimcil of the Association has now adopted this 
resolution. 

Royal Institute of International Affairs 

Thk report of the Coimoil of the Royal Institute 
of International Affairs submitted to the eighteenth 
annual general meeting on November 2 refers to the 
establishment of a chair of international economics 
at the Institute, Chatham House, London, 8.W.1, as 
a result of a gift of £20,000 from Sir Henry Price. 
Prof. Allan G, B. Fisher, of the University of Western 
Australia, has been appiointed as the first holder of 
this chair and will assume his duties in January 1938. 
It is hoj>ed that tliis is the first of what will become 
a group of research chairs devoted to the study of 
international affairs, and the council contemplates 
the establishment of I'eeearch chairs in British 
Coxnmonwealth relations, international law and 
institutions and Far Eastern affairs as soon as pro- 
vision can be made for them. In addition to these 
important developments, which were largely inspired 
by the work of Prof. Arnold Toynbee, holder of the 
Stevenson research choir in intOTaational history, the 
council has been able to maintain its programme of 
research by mdividucU scholars and by study groups 
through the mppor\. of the trustees of the Bookefeiler 
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Foundation, who in January 1937 renewed for a 
further five years their grant of £8,000 a year. Four 
reports in the Study Group Series were completed 
during the year, covering “The British Empire”, 
“The Problem of International Investment”, “The 
Colonial Problem” and ‘The Republics of South 
America ; a Political, Economic and Cultural Survey”. 
Particulai*s of these, and of other publications the 
Institute, are included in an appendix. The Rooke* 
feller Foundation has also made a special grant for an 
investigation of the refugee problem. The report 
includes jiartioulars of a number of other research 
projects which are in progress as well as meetings 
held and study groups in being. It is expected that 
the African Research Survey will be completed and 
published early in 1938, the preliminary survey 
haviixg been extended to cover administration, 
economics, scientific research and social relations. 

Tyneside Geographical Society 
Thb Tyneside Geographical Society celebrated its 
fiftieth year of existence at Newcastle-upon-Tyne on 
November 4-6. On November 4 a jubilee meeting 
was held with the president of the Society, the Duke 
of Northumberland, in the chair. The chief speaker 
at this meeting was Sir William Goodenough, who 
was one of the two representatives of the Royal 
Geographical Society at the celebrations. After this 
meeting, a dixmer was held at the Royal Station 
Hotel, when Lord Polwarth, president of the Royal 
Scottish Geographical Society, proposed the health 
of the Tyneside Geographical Society. Sir Thomas 
Oliver acknowledged the toast and included in his 
response references to the past activities of the 
Society over the last fifty years. The health of the 
guests was proposed by Mr. Herbert Shaw, who held 
the office of secretary of the Society for nearly forty 
years. He expressed the gratitude of the Society to 
the Royal Geographical Society, the Royal Scottish 
Geographical Society, the Geographical Assooiatiem 
and the Manchester Geographical Society for sending 
representatives to the celebrations. The toast was 
acknowledged by Lord Eustace Percy, rector of 
King's College, and by Prof, E. G. R. Taylor of 
Birkbeck College, University of London. On Novem- 
ber 6 the Herbertson Memorial Lecture of the 
Geographical Association was delivered in King's 
College by Prof. A. G. Ogilvie, of the University of 
Edinburgh. The subject of the lecture was “Minerals, 
Land Forms and Life”. On November 6 an exhibition 
of geographical materials, publications and appliances 
was held, the official opening ceremony being per- 
formed by Lord Eustace Percy. 

County Library at RuisUp 
That a timbered bam, reputed to be of medieval 
age, used in olden days for the storage of com and 
later for haybinders’ work and general jBann pxt>duoh», 
might be Saved by its own appi^ through a^ptatk^ 
for the needs Of a pubUo coun^ Ubi^Say m a eon* 
sideratkin which might well enter the tnmds^^ 
educational authorities in those rspid^ '' pxpandi^ 
rural aaeas wimre sites are 
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of purohaae. On November 2, Prof. J. H. Clepham, 
vice-provost of King's College, Cambridge, performed 
the ceremony of opening at Buislip, Middlesex, the 
*Xittle Bam” (so called for generations) appertaining 
to the ancient Manor of Huislip, and now being 
used aa a coxinty library. The homestead of the 
farm, it shoiild bo saui, originally constituted, with 
the acres aroimd, but a fraction indeed of the ex- 
tensive tracts owned formerly at Kuislip by King's 
College, Cambridge, the gift of its founder, Henry VI. 
Not long ago, the College conveyed the farm and sur- 
rounds to the people of Ruislip as a gift. Hence the 
fj yesence of Prof. Clapham was specially opportune and 
^tslovant to the occasion. The requisite funds for tiie 
adaptation and library furnishing equipment of the 
liani for its new purposes wt^re provided by the Middle- 
sex County Council, supported by the unwearied 
efforts of the Middlesex Education Committee. It is of 
interest to record tliat Mr. T. E. James, formerly clerk 
to the Royal Society, who lives at Ruislip, has been 
appointed by the Middlesex County Council as a 
representative on the RuisJip-Northwood Local 
Library Committee. 

Oils from Irish Grown Plants 
Cork UmvBRSiTy Prkss liae issued an Agrioultiual 
Bulletin, No. 4, with this title. It contains the record 
of some small -scale ox|>eriments, carried out at Cork 
and elsewhere in the Irish Free State, on the possi- 
bility of producing supplies of oU seeds upon Irish 
soils. Crops of hemp, linseed, poppy, sunflower, rape, 
mustard and M^rcurUdia onntta have been raised 
with varying success, and the yield of oils determined, 
as also the main physical chemical characteristics of 
the extracted oils. Thc» work has been under the 
direction of Prof. J, Reilly and Mr. Denis P. Kelly, 
of the Department of Chemistry, University College, 
Cork. Very indifferent success was met with in these 
preliminary trials with the annual sunflower and 
Mmmrkdia, and the authors seem most impressed 
^th the possibilities of native -grown poppy seed oil 
displacing cotton seed oil in the edible fat and soap 
industries in Ireland, lliese trials are, however, of a 
very preliminary natxire ; they throw very little 
light upon the possibility or otherwise of large-scale 
cultivation of these crops under Irish conditions, but 
they do establish the yields and main characteristics 
of the oils to be expected from such oil seeds grown 
under such conditions. 

Horticultural Research in Australia 
The opening in September of a new laboratory 
under the Commonwealth Council for Scientific and 
Industrial Research at Merbein, Victoria, is an 
indication of the store now set by viticulturists 
on the pETOvision of scientiflo services for their guid- 
ance. Merbein is in the Mildura district on the River 
Mtutay, where the first irrigation settlements were 
estidiudi^ eon^ fifty years ago. Marked changes 
hwe Ukm place of late in hortictiitural practices 
in Jbliese areas* following particularly upon studies 
oonsequent hiiodifieatton of quantity 
a^ and vip&n introduction 


of ooRununal drainage schemes. The former danger 
of ruin of blooks by 'salting*, or bringing sodium 
sulphate and chloride and other salts to the surface 
by excessive watering and insufficient drainage, is 
almost a thing of the past. The C^moil is now 
preparing plans for a further new laboratory at its 
citriciiltural research station at Griffith, N.S.W,, in 
an area watered from the Burrinjuok Dam on the 
Murrumbidgee River. 

National Institute of Agricultural Botany 
On the occasion of the annual general meeting of 
fellows of the National Institute of Agricultural 
Botany at Cambridge, the chairman of the council. 
Captain D. M. Wills, directed attention to the value 
of the Institute's system of substations. By means 
of this organization the Institute is able to make 
recommendations to farmers which are applicable to 
all districts (with two exceptions) south of a line 
drawn between Lancaster and Scarborough. There 
are at present two defective links in the Institute's 
chain of substations — the Fens and Wales — and the 
Institute hopes that tliese defects will shortly be 
remedied. At present there are substations at 
Sprowston, Norfolk ; Long Sutton, Hants ; Canning- 
ton, Somerset ; Newport, Shropshire ; and Askhara 
Bryan, Yorks ; on soils ranging from blowing sand 
to heavy clay. In every case these substations ore 
attached to an agricultural college, institute or 
station, and the trials are carried out under the 
supervision of a crop recorder who is responsible to 
the N.I.A.B, Although the primary pmpose of a sub- 
station is the provision of trials upon which recom- 
mendations can be based. Captain Wills stressed the 
importance of another aspect of their work. It is 
possible for a farmer to visit any of these to see, 
under conditions which may be very similar to his 
own, trials of the latest introductions of plant 
breeders both at home and abroad, growing side by 
side with established varieties. This should enable 
him to form an opinion as to the suitability — or 
otherwise— of new varieties to his xmrtioular con- 
ditions. Finally, Captain Wills expressed the hope 
that the establishment of a substation in Wales would 
lead to the discovery of varieties particularly suited 
to the poorer soils* both in England and Wales. 

Mass Observations of Social Problems 
“Mass-Obsrbvaotok” by C. Madge «id T. Harrls- 
8on, with a foreword by Dr. Julian Huxley, the first 
of a series of projected pamphlets, outlines the 
technique of a study of social environment and its 
effects on lines comparable with much bird-watching 
and observation of natural history, since, largely 
beoatise of its empiricism, it has, like them, room for 
the tmtmined amateur as well aa for the trained man 
of science (London: Frederick Muller, Ltd., 1987. 
la. net). The three sciences most immediate 
relevant to mass-observation are psychology, anthro- 
pology and sociology, and a fundamental plan for 
research will be Solved by the central organiaation 
as a restflt of miggestions from observers and scientific 
exports. In the first place, It is intended to nrnbiliBe 



844 


NATURE 


November IS, 1937 


a numerous and representative corps of observers and 
to equip and maintain an efficient central organization 
in touch with all other relevant research associations, 
however different their methods. The observers will 
collect their data, which cover as wide a field as 
possible in order to provide suffloient cross-references 
to indicate the probable nature of the bias in any 
individual report. The scientific expert will be 
required not only as an observer himself but also in 
drawing up the plan of work, framing woll-coristructo<l 
hypotheses to be tested by mass -observation methods 
and in suggesting subjwts for detailed inquiry, as 
well as in the interpretation of the data collected and 
in securing a more rigorous objectivity. The presen- 
tation of the rtiisults involves further pioblems, as 
not only must facts bo collected over the widest 
possible field, but also they must bo made known to 
the widest possible field. As s^ion as possible, pam- 
phlets at present jirojeoted will deal with such 
questions as popular superstitions, reasons for 
watching birds, the moaning given to freedom, and 
will bo based on the work of the observers. They 
will be followetl by cheap editions of relevant scientific 
books, and a monthly bulletin designed for wide 
circulation is also contemplated. The central office 
and filing system is at ft Grote’s Building, Blackheath, 
London, S.K.3. 

Mould and Bacteria Killed by New Lamp 

iNf the InUrruitional Merchant a monthly [lainphlet 
published by the Wt>stinghouse Electric International 
Company at New York, a description is given of the 
‘Sterilamp*, a gaseous conductor tube which produces 
vtsry decideti germicidal radiation at low temperature 
and low cost. It has taken nine years to develop. 
It is claimed that it prevents the growth of mould 
and bacteria on the surface of meat aged at high 
temperature and high humidity. It also retards the 
growth of mould on bakery products. Tests have 
shown that the lamp is useful in pasteurizing milk 
and beer. It is particularly useful in sterilizing 
conditioned aii'. I’lie lamj) generates radiatit energy 
of a particular wave-length of which 90 per cent is 
in a region of the radiant spectrum which has l>een 
foimci to be strongly germicidal. It is made in lengths 
of 10, 20 and 30 inches, and the 20- inch size requires 
only 7 watts. Of great importance when making 
applications to food is th& fact that the unit operates 
at & temperature only about S'* F. above that of the 
room. The lamp and auxiliary equipment is now on 
the market. 

W. Watson and Sons, Ltd. 

Mbsses. W. Watson and Sons, Ltd., of 313 Higli 
Holbom, London, W.C.l, have issued a booklet 
detailing the history of the firm in oeiobratiou of its 
oeatenwry. Founded in 1837 for the manufacture of 
optical iiiatruments by William Watson at 71 City 
Hood, the business continued at this address until 
1861, when it moved to 313 High Holborn, where 
it has since remained, atxd has been continuously 
carried on by members of the Watson family. The 
tnicroscope was becoming a feature of the Watson 
firm in the ’seventies of last century, together with 


cameras and lenses, since wlien tdascopes, X-ray 
equipment, cinematographs, projection lanterns and 
other optical instruments and apparatus have been 
manufactured . A pleasing portrait of WUUam 
Watson, the founder, forms a frontispiece to the 
booklet, which concludes with a sories of plates 
illustrating the products of the firm during the 
hundred years of its existence. 

Gilt to the Royal Cancer Hospital 

Mu. A. Chkstkb Bkattv, who has recently been 
cltKJted vice-president and a member of the committee 
of the Koyal Cancer Hospital, has purchased the 
Freemasons’ Hospital, Fulham Ko^, with the 
intention of pi*esenting the building for conversion 
into the Research Institute of the Hospital, and Mr* 
Chester Beatty is equipping the building for this 
purpose in addition to jiresenting it to the Hospital. 
It is well known that the Royal Cancer Hospital has 
maintainml a research Lostitute for many years under 
the direction of Prof. E. L. Kenaaway. Mr. Chester 
Beatty is also generously entirely ro -equipping the 
Radio-therapeutio Department of the Royal Cancer 
Hospital, at a cost of some £13,000, with the latest 
inotlem liigh -voltage X-ray therapy apparatus 
embodying many new features whicli will prove of 
inestimable value, not only in the treatment of cancer 
but also in affording fixJI and adequate protection to 
both patients and operators during the carrying out 
of the treatment, llio Royal Cancer Hospital is a 
scjhool of the University of London and, in order to 
encourage the study of radiology, Mr. Chester Beatty 
has provided a travelling scholarship which has been 
accepted by the senate of the University of London, 
The scholarship will enable a student of radiology, 
after obtaining the academic diploxnas in medical 
radiology, to spend a year in one of the great radio- 
logical clinics of the United States of America. 

The National Health Campaign 

Last week, November 1 fi, marked the beginning 
of the second month of the National Healtli Cam- 
paign, which was recently inaugurated by the Prime 
Minister, and this period has been devoted to the 
general aspects of tlxe campaign and has aroused 
considerable public interest. During November and 
Deccmbfir special emphasis is being laid on the 
services available for mothers and infants, while in 
January next the child at a later stage, the school 
age, will bo considered, together with the value of 
co-operation bc^tween home and school. The medium 
of the campaign varies ; numerous posters and 
leeffiets have been issued, public meetings and films 
havo been arranged, and the support of the Press 
and of the wireless is expected. 

Announcements 

Miss Jban Batten has been awarded the Gold 
Modal of the Royal Aero Club in recognition of her 
many Empire flights. 

Db. a. O. Fbakois has been i^ppomted deputy 
Government chemist in sucoessipn to Ai^ 
More, who retired on November 3. 
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The following appointments have recently been 
made in the Colonial Service ; M. Akenhead, agri- 
cultural Bupermtendent, Gold Coast ; W. E* T. Bond, 
agricultural ofEoer, Nigeria ; J. S. F. Beard, assistant 
conservator of forests, Trinidad ; R. M. Harley, 
assistant conservator of forests, Gold Coast ; C. A. 
Banister, dairy bacteriologist, Malta ; D. K. 
Buxton, entomologist. Sleeping Sickness Service. 
Nigeria ; J. Cherry, air survey draughtsman, Tan- 
ganyika ; K. E. CJowan, inspector of plants and 
produce. Gold Coast ; D. E. Davis, assistant analyst, 
Medical Department, Hong Kong ; W. G. Evans, 
sleeping sickness control officer, Nigeria ; R. K. J. 
Gascoigne, field officer, Tsc^tse Research Department, 
Tanganyika ; E, G. Harmer, sleeping sickness con- 
trol officer, Nigeria ; H. Hirst, adviser in animal 
husbandry, Malta ; R. E. Hunter, chief fruit 
inspector, Palestine ; K. R, E. Jacobson, geologist, 
Nigeria ; F. Jones, slt»eping sickness control officer, 
Nigeria ; E, M. Kidner, sleeping sickness control 
officer, Nigeria ; R. B, Stonehouse, assistant meteor- 
ologist, West African Meteorological Service ; T. P. 
Tamworth, assistant superintendent. Botanical and 
Forestry Department, Hong Kong ; P. E. Trevor, 
sleeping sickness control officer, Nigeria ; E, A. 
Walters (agricultural superintendent, St, Lucia), 
agricultural superintendent, Gold Coast ; R. Daub- 
ney (chief veterinary research officer), director of 
Veterinary Services, Kenya ; J. B. Hudson (voter* 
inary research officer), deputy director of Veterinary 
Services (Laboratoiy Services), Kenya ; R. W. M. 
Mettam (veterinary i)athologiat, Uganda), veterinary 
imthologist, Nigeria ; E. J. Mulligan (senior veter- 
inary officer), deputy director of Veterinary Services 
(Field Services), Kenya ; H. Atkinson (<ieputy 
government analyst, Ceylon), government chemist, 
Cyprus ; R. J. Johnston (aasistant surveyor general), 
deputy surveyor general, Ceylon ; I. F, Wilson 
(superintendent of surveys), assistant surv'eyor 
general, Ceylon ; L, G. Woodhouse (deputy suiveyor 
genaral), surveyor general, Ceylon. 

The trustees of a fund raised to commemorate Sir 
William Simpson, the well-known authority on 
tropical diseases, have offered the London School of 
Hygiene and Tropical Medicine the fund for the 
establishment of a prize to be awarded annually to a 
student obtaining the highest marks at Part I of the 
January examination for the diploma of tropical 
medicine and hygiene. 

The Huxley Memorial Lectures of the Imperial 
College of Science and Technology are now held 
biennially, and a new series of lecturee, commem- 
orating other distinguished men who have served 
on the staff of the College, was inaxigurated in 1986, 
The second of these lectures will be given on May 4, 
1988, in memoiy of Sir Warington W. Smyth. Prof, 
8, J. Truscott has agreed to deliver the lecture, the 
title of which will be '*Metal Minuig Enterprise’*. 

The Home Secretary has appointed the following 
mnwiifttee to oonskUr lighting in factories and work- 
and to advise about standards of su6acient and 


suitable lighting as prescribed in the Factories Act, 
1937 : Mr. D. R. Wilson, chief inspector of factories 
(chairman), Mr, J. S. Dow, Mr. John A, Gnjgfjrson, 
Miss Florence Hancock, Pi*of, H. Hartridge, I>i‘. C. S. 
Myers, Sir John Parsons, Mr. William Wholes, Mr. 
G. W. Thomson, Dr. J. W. T. Walsh, and Mr. H. 0. 
Weston. The secretary of the committee is Mr. R. W. 
Daniel, to whom all oommunioations should be 
addressed at the Home Office, Whitehall, S.W.l. 

A ootTBSB of training in tlie inspection of milk 
pasteurizing plants will ^ held at the Royal Sanitary- 
Institute on Thursday, November 25, and Saturday, 
November 27. Members and assooiateHt sliould apply 
to the Institute, 90 Buckingham Palace Rood, 
London, S.W.l. 

The British Institute of Adult Education and the 
National Institute of Industrial Psychology jointly 
Imve aiTonged a conference to discuss the problems 
of leisure, to bo held at Queen Mary Hall, Central 
Club Buildings, Great Russell Street, London, W.C.l, 
on Thursday, November 18, at 3 p.m. Invitations 
are being extended to repri^sentatives of organizations 
engaged in educational, recreative and social work 
and to selected individuals. 

The portraits of !Sir Albert Seward and Dr. F. F. 
Blackman by Mr. Harold Knight and Mr. Heniy 
Lamb respectively, which were subscribed for by 
Cambridge friends and British botanists, have been 
kindly presented to the Botany School, Cambridge. 
Prof. Brooks and the staff of the School will be “At 
Home” to subscribers on November 23 at 3.3i>-6 p.m., 
when Sir Albert Seward and Dr. Blackman hope to 
lie present. 

Db. Bebnaiid Nocht, emeritus professor of 
tropical diseases and tropical hygiene at Hamburg, 
oolebratfHl his eightieth birthday on November 4. 

The fifteenth International Congress of Ophthal- 
mology will be held in the Semiram is Hotel, Cairo, 
on December 8-14. The subscription is 60 Swiss 
francs, and for ladies 25 francs. Further information 
can be obtained from the secretary, Dr. M. Tewfik, 
P.O.B. 2001, Cairo. 

Prof. M. Polanyi writtus tother with reference 
to tlie paragraph in our News and Views columns 
of October 30, p. 766, relating to his article on the 
recent international science congress in Paris. In 
that note we printed a stateineait as received from 
him in his original typescript, together with a cor- 
rection by him of the editorial modification of it as 
published in Nature of October 28. The two state- 
ments are contradictory ; and Prof. Polanyi now 
asks us to say that this “was due to my error in 
sending the editor a typescript in which two symbols 
(half of a parenthesis and a plural forming ‘s’) were 
left out. Eliminating these typing errors the text 
olearly has the sense which I stated in Naturr, 
October 30, page 766”. 
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Letters to the Editor 

Th^ EdiUir doea not hold himaelj reaponaible for opinions sx^pressed by his oorrtspondsnts. 
Ho cannot undertake to return, or to correspond with the writers o/, rejected manuscripts 
iniended for this or any other part of Natttiuc. JVo notice is taken of anonymous communications. 

Notks on points m bohb of this week's lkttehs appsae on p. 863. 

COKRESPONDBNTS ABE INVITED TO ATTACH SIBfTLAH SUAIM ABIES TO THEIB COMMXnaOATIOITS. 



Irregular Ionic Clouds in the E 
Layer of the Ionosphere 

It has recently been found that 
momentary ionospheric echoes from 
irregular heights, occasionally as 
low as 60 km, but generally bo* 
tween 100 and 300 km., can be 
obtained, even on frequencies well 
above the critical frequency, if a 
sufficiently high-power transmitter 
is used. 

A typical example is tho (P,t} 
record shown in Fig. 1. This was 
taken over an interval of about 
40 sec. on a wave-length of 32*35 in. 

(9,127 megacycles/seo.) at 0049 
GJil.T. on tho night of November 
26, 1936. Tho transmitter was a 
high-power oommoroial station of 
the Cables and Wireless Co, situatetl 
at Ongar, Essex. It was of 40 kw. 
rating, and was modified to send out 
impui^ of about 1/6 ms. duration 
at a repetition frequency of 60 per 
second. The receiver situated at 
Chelmsford, Essex, was 19*2 km. from the transmitter. 
Tho roconl shows that the echoes differ very con- 
siderably from the normal E and F echoes. 

By using as a, receiving array a pair of frames 
spaoeil 20 m. apart in the north -south direction, and 
determining the difference in phase induced by the 
signa-l E.M.F.H in the two aerials, tho angle of the ray 
relative to the axis joining the two aeiials con be 
determined. 

Tile ordinary E and F echoes, presumably reflected 
from a more or less uniform layer, are vertical or 
nearly vertical, but this is far from the cose for the 
weak echoes first described. Fig. 2 shows an example 
of the angular measurements made on January 27, 


1937. The complement of the measured angle gives 
a lower limit to the angle of iaoidenoe, which rea<^B 
46® on occasions. 

We can scarcely avoid the conclusion that the 
echo signals are not regularly refracted from a 
uniform layer in the ionosj^ere but are scattered 
from irregularities or clouds. By plotting the observed 
equivalent heights along the observed directions, we 
get an approximate determination of the position 
of the scatter clouds. The liei^hts so determined are 
upper limits to the actual heights. 

The positions of tho clouds all come within or 
slightly above the E region, if we assume that 
the few echoes which apparently come from 
the Ft region are really 
relleot^ at the F-y layer 
from points such as A, B, 
C, Tlie sliower of echoes 
k practically continuous, in 
the sense that one or more 
echoes of fJiis type are prac- 
ticidly certain to oomir in 
any interval of more than 
about 6 seconds duration. 

This unceasing aupfily of 
scatter clouds, which if left 
to themselves would dis- 
appear in the course of a 
second or so, is a w«ll« 
established fact, and only 
evpiaitkable on the 
tion that theca is seme 



Fig. 1. 

Fd BWOOBU FBOM Onuab (O.O.8. 32*36m.) at 0049 November 26, 1996. 


November 13, 1937 


NATURE 


847 


tkearly consjbant external source of ioxxixation. Many 
of the dUsturbaxioes in the outer atmosphere are 
caused hy tlie emission of ultra-violet light or by 
charged or uncharged partioles from the sun. The 
evidence, however, that the scatter cloud activity 
is praotioally equal day and night at high and low 
latitudes suggests that the sun is not the prime source 
of ionization. 

Other possibilities include (a) small meteorites ; 
(6) high-speed particles distributed more or leas 
igotropioally in space, or emanating from the stars in 
the galaxy. Disturbances (high-frequency noise) have 
been shown by Jansky to originate in the Milky 
Way. 

Inhere is some evidence that excessive scatter 
activity is associated with bright liydrogon eruptions 
from the sun, and if this is so, the possibility exists 
of a continuous ionizing supply caused by similar 
eruptions in the stars of the galaxy. 

T. L. EcKMRSLEy. 

lieseoroh and Development Department, 

Marconi's Wireless Telegraph Co., Ltd., 

Chelmsford. 

Sept. 28. 


Ancestors of Some Groups of the Present-day Insects 

WmuB studying fossil insects from the Middle 
Permian deposits of the Sylva River basin in the 
Urals, I have found among them a certain number of 
now forms that can be considered as predecessors and, 
in certain oases, as direct ancestors of some groups 
of modem insects. A few preliminary remarks on 
the results obtained are given here. 

Up to the present time, the origin and geological 
age of the Embioptera are not exactly known, their 
fossil remains being fotmd in deposits not older than 
the Tertiary. Dr, R. J, Tillyord, in 191 8S pointed 
out their resemblance to the embiid Megag^tva^ 
odonati/ormis Bolton foimd in the Carboniferous 
deposits of Commentry in France ; in 1928, he gave 
a description of the new form Permembia delioatttla 
Till., belonging to the special order of Embiopsooida 
firam the Lower Permian of Kansas*. In the present 
year* he published a paper with a description of a 
new form, Frotembia penmana Till., found in the 
same deposits in Kansas, that belongs, according to 
him, to the true Embioptera and to his now suborder 
Protembiaria. 

TiUyard&nbia biarmica n.g. et sp,, which is shown 
in Fig. 1, belongs to a genus that has bom named 
by me in honour of the late Dr. R. J. Tillyard, and I 
refer it to the true Embioptera but of the independent 
suborder Epiembiodea. Among the fossils that I 
had occasion to study, I find, besides the species 
7'iUyardembia biarmica n.g. et sp. with long and thin 
antennae and a tetragonal prothorax, also the species 
TiUyardm^ia antenneepkma n.g. et sp. with flat 
antennae and the prothorax in the ^ape of an 
irregular rhomb. These forms differ from the modem 
Embioptera in the following features : (1) the males 
and fsmades have homonomous wings ; (2) the forelegs 
are the grasping type without the inmted awticle of 
the taxeus with the spinning glands t (8) a leuge 
bivalve Ovipositor ; (4) long multi-articulated oeroi. 
The length of tkm body of the TiUyardembia is 
12-16 mm. This genus is very similar to Protembia 
deeoribed by Dr. R. J. TiUyaod, but differs frcrni it 
in its dimeaskmg, the *be of the ovipositor and other 
featiufNi; 


I believe that the ancestors of the whole group of 
Embiiod forms itre the Protorthoptera thonging 
to the family of Spanioderidai*>*. From these 
must have issued directly the Permian suborder 
Epiembiodea, then the Protembiaria, and later the 
present type which. Dr. B. J. Tillyard has pointed 
o\it, belong to the special suborder Euembiaiia. 



Fig. 1. 

TUlyardetnbia biartnica n.o. kt sp. Kkulrgsd. 
Aotuai. LKNOTH, 12 MM. 


Last year 1 recorded the existence of a new order 
of Hemipsocoptera* phylogenetioally connected with 
Psocoptera and Homoptera’^. New discoveries induce 
me actually to modify, in a cei^tain measure, ideas 
that we had about that group. The new species 
Maueria pusUltic nov, sp. (length of the body 6 mm., 
of the wing 6 *6 mm.) with a proboscis -shaped head 
and many other features shows that the mouth 
organs of that group were very similar to the sucking 
apparatus of the Homoptera ; the shape of the body 
and its general appearance are of the type of 
Psocoptera. 



Parapsoddium unUimmi n.g. kt sp. Enlargkd. Aotuai., 
LKHOTH OF THW WmO, 4 MM. 

The newly found specimens of Psocoptera of the sub- 
order of Permopsooida lead me to suppose the 
existence of a siusking mouth apparatus in that group 
of insects. The new g^us and species Paretpaoddium 
uralioum n.g. et sp. (Fig. 2) is very close to the genus 
Psocidium described by Dr. R. J. Tillyard*, but the 
comparative study that I have mode of the imprints 
of insects belonging to the order of Hemipsocoptera 
and the suborder of Permopsooida which I have in 
my possession induce me to doubt the correctness of 
the description by Dr, R, J, Tillyard of the chewing 
moutli organs of the Paocidium. The head of the 
insects of both ^ups is probosois-shaped and carries, 
at the extremity, a sucking apparatm perfectly 
developed in the Hemipsoo^tera and a little less 
developed In t^e Permop^ida, 

The order Isoptera (termites) has always been found 
in deposits not older than the Tertiai^. In 1936 Dr. 
A« B. Martynov, oomparing the venation of their wings 
with that of the Protoblattoidea in his report to- 
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the Btiwian Bntomologieel Society, siiggoeted that 
the termites are mviob more ancient. 



UralotermM jiermmnuTn n.o. et sp. Eni^aroed. Actt^ai. 
I*K NOTH OP THE WINO, 18 MM. 


I have foxmd a wing itnprint of 18 mm. length 
and 6 mm. width (eee Fig. 3) whicli in much more 
jxjrfeot and more like (in its venation) the wings of 
some present termites than those of many niesozoic 
termites, I have called that form UnUotermea 
permianum n.g. et sp. and consider it to belong to 
the tme termites (order Isoptora). I believe that the 
abov<^ -mentioned oonchision supports the theory of 
Dr. A. B. Martynov about the ancient origin of the 
termites. 

OkOBQK ZAr.®S8KV. 

I,^boratory of Palaeontology, 

University, 

Moscow. 

Sept. Ml. 

* TUlyord. U. J-, the AlttnJtifB of two Intere^tlug Fowill InsectH 
from the Upper CarhonlferouH of Common try, France", Proe. Linn. 
Soc. New South WaUft, 43. pt. I (March 11)18). 

•Tiliyard, R. "Kan^aa Fennlan Iriucctii. Part 12, The Famll)' 
DeJopteridtt, with a litBCUMlon of its Ordinal Position", A m»r. J. 8ci., 
(V) X6, No, 96 (I)coi!m)>er 1928). 

•Tlllyard. K. J., "Kanna« Permian Insects. Part 18. The Order 
Hmbiaria", Amer. J. 5ei., (vj 88, No. 196 (April 1987). 

^HandUrsch, A., "I>i« foMlhm Inaelcten und die Phylogenic dor 
roxeuten Formen" (Leipzig, 1906 8). 

*Han(tUr8ch, A., Palaontologlc In "Schrhder‘» Handbuch der 
SIntoinologie", 3 (Jena, 1925). 

• ZalcMky, O. M., "Snr im representant d’un nouvel ordre d'huiieotea 
permlcnB", Ann. Soc. (M. Nord., 60 (February 19.86). 

’ Tlllyard, K. J., "KanaaB Permian InBecta. Part. 9, The Order 
Hcmiptcra'^ Amer. J. Sci., (v] U, No. 60 (May 1986), 

•Tlllyard, R. J., "Kan»aM Permian Inaects. Part 8. The Onler 
CoiH'tignatha", Amcr. J. $H., fv] 11, No. 64 (April 1926). 


Analytical Measurements of Ultracentrifugal Sedi' 
mentation 

Sedimentation in the ultraoentrifuge has so far 
been followed quantitatively only by optical methods, 
depending upon the absorption or refraction of light 
by the substances studied. Even though they have 
been worked out to a high degree of accuracy, these 
methods for many important problems need to be 
supplemented by some procedure allowing chemical 
tests to be performed in the same run. For example, 
in a mixture of an enzyme or an antibody with its 
accompanying impurities, we do not know a prion 
the relationship l^tween optical properties and the 
amoimt of active substance, and wo cannot therefore 
de^itely state whioli of the optically observed oom- 
IKinents in the mixture, if any, carries the activity. 
As the amount of substances of this kind in most 
oases OMi bo defined only by an action measured by 
analytical methods, their sedimentation should be 
computed from analysis of samples taken out of the 
ultraoentrifuga! cell. In this laboratory^* and else- 
where*, several attempts have been made to take out 
sampka of the ultracontrifuged solutions after oon- 
oludtng an experiment, but the airrangements have 
not been stiw»en% perfect to allow quantitative 
appHoation, 


If we know the amount of substanoe aben^e or 
below a certain level in the oell before and after 
centrifugation, the difference will give us the sedi- 
mentation velocity in much the same way as the 
migration velocity of an ion is calculated from a 
Hittorf transference experiment. In either oaae it 
is a necessary condition that the concentration 
gradients occurring at the ends of the oolumn of 
solution do not reewh the level which separates the 
layers to be analysed. As the cells used in the Uppsala 
laboratory hold comparatively long columns of 
solution, this condition can easily be fulfilled. A 
simple deduction gives the following equation for the 
calculation of the sedimentation constant, j? : 

where ta is the angular velocity, i the time, A the 
change in amount of substance above or below the 
level at which the separation is made, x the distance 
of this level from the centre of rotation, q the cross - 
saotion area of the cell at this level, anti Co the origmal 
concentration of the solution. 

To avoid mixing the layers of tlie centrifuged solu- 
tion when stopping the rotor, and especially when 
pipetting out the samples, we have divided the 
contents of the cell into two parts (of about equal 
volume in the present oonstniotion) separated by a 
thin wall of bakolita with a large number of fine 
holes, supporting a piece of hardened filter paper. 
The sieve plate is made in one piece with the bak^ite 
centre part of the cell. This arrangement effectively 
prevents mixing for a time sufiEicient to remove the 
oell and to pipette out the contents of the ux)i>er 
compartment and rinse it quantitatively. On the 
other hand, cis of>tical observations indicate, an 
arrangem^t including such a highly permeable 
membrane does not obstruct the free sedimentation. 
This is probably due to local convection at the 
membrane rapidly equalizing any small difference in 
density which would tend to occur as a consequence 
of an accumulation of material just above or dilution 
just below the wall. One must remember that 
density differences are multiplied enormously by the 
centrifugal force. 

The arrangement may, of course, be modified ki 
several ways acoording to the purpose of study ; one 
may use several compartments and differently placed 
walls. The oell described here allows optical observa- 
tions to bo made in the same experiment, which is a 
great advantage. 

The method should be of much value not only for 
the study of substances of specific activity, as men- 
tioned above, but also for a number of other important 
problems. The sedimentation of substances of low 
molecular weight k difficult to observe optically, as 
the rapid diffiision prevents the boundary from leaving 
the meniscus oomx^tely, a circumstance without 
mfiuenee in the analytical procedure described. 
Interesting possibilities are offered in the field of 
mixtures of substances of different chemical nature, 
like carbohydrates and proteins. Separations for 
preparative pii^aes, ^ded by optical observations, 
should be possible wim small quimtities of material. 

We have made some preliminary experiments to 
dem<xistrate the possibilities of the method. A run 
with carbon monoxide ^ haemoglobin ol ^*4 per 
cent concentration gave a x 10*^* 1^ the 
method described, w h e reas qptioal observation ot 
fhe boundary angtarivm fUght stecrptlan 
gave « w 8>56 x 10-**, (Both vaiues unoorteeM 
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for the ooaacmt ration inHuenoe of the carbon 
monoxido-hsemoglobin itself.) A few experiments wore 
made with a typswl antipneumooocous liorae serum. 
In the first run* tho heaviest globulin component 
observed was completely centrifuged out of tlie top 
compartment, as judgi^ by optical observation. 
^\jtiaiytioal measurements according to the method 
of Heidelberger, Sia and Kendall* showod that Jess 
tJ^an 1 per cent of the antibody originally present 
was left in the top compartment, whereas 92 per 
cent was found in tho bottom. (We are iudebtod to 
Dr. E, A. Kabat for making these analyses.) Centri- 
fuge nms of shorter duration, still laavaig the fastest 
globulin boundary above tho Tnernbrano, showed a 
corresponding increase in t ho analytically determined 
amount of antibody in the top layer. This indicates 
that the antibotly function is mainly cormected with 
this heavy globulin component, in agreement with 
earlier findings^*®. 

Institute of Physical Ahkk Tiskmus. 

Chemistry, University, Kai O. Pedersen. 

Uppsala. Sept. 27. The Hvedberg. 

‘ Erlk!i»07i-Uuen»ci, I.-B., Huti SvviHu ig, T.. HwL JUuU., 71, 41) K 
tlttSO). 

* M., Pedom^n, K. O.. and Tlsclius. A., Nature, 188. 

W (193«). 

» WyckofT, R. W. G., Scimcf, 84. 291 (19;t«). 

^ HeJdeUiorffer, M., Sla, R. H. I’., and Kindall. y. K.. J. Hxp, Jl/w/.. 
6S, 477 (1930). 

‘Biivcno, J., Hcriilk, F., and Wyckoff, It, W. (J., Stirnct, 88 , 602 
(1936). 


Absorption of Tri-brom Ethanol through the Skin 
In connexion with a study on absorption of various 
drugs and chemicals tlirough tho intact skin of 
different animals, an interesting observation wm mode 
in this laboratory. It was found that tri-brom 
ethanol readily jwnetrates the intact skin of such 
small animals its rats and mice and prodxiees its 
characteristic narcotic efTects. 

A solution of tri-brorn ethanol crystals (Win- 
thi’op's) was made in 95 per cent ethyl alcohol. When 
a sufficient amount of this solution was applied to the 
fur of white mice, it was rapidly absorbed and the 
animals were anaesthetized within 15-“30 minutes. 
The anaesthesia lasted 2-3 hours, after which the 
a^umals recovered. When larger doses wore applied, 
amesthesia was followed by coma and death. The 
minimal quantity of a 10 per cent solution of tri-brom 
ethanol in 96 per cent ethyl alcohol rcfiuired to 
anieathetize a mouse weighing 24 grams was 0*86 c.c. 
In control experiments with ethyl alcohol alone, no 
narcotic effect was produced, nor was the anicsthesia 
described above due to absorjjtion throtigh tho mouth. 

Inasmuch as tri-brom ethanol intended for clinical 
use is combined with amyiene hydrate, experiments 
were also mad© with a 10 per cent solution of tri- 
brom ethanol together with 6 per cent of amylen© 
hydrate in 96 per cent ethyl alcohol. Tlie minimal 
dog© of this mixture required to irroduce general 
auBBStheria, when applied to the skin of mice averaging 
24 grams in wei^t, was Q*76 o.c. The effectiveness 
of this dose, which is smaller than that reqiiired of 
tri-lMPOm ethimol solution in alcohol alone, is obviously 
due to the synergism produced by combination of 
amyiene hydrate with the drug. 

David I. Maoht. 

Plumoaoolpgical Beseardh Laborato^, 

Hyiw^c^ Wwtoot and Dunning, Inc., 

Batiimdre, Md. 

' ' ■ ■Oct.'!.. ■ 


Production of Artificial Respiration by Rhythmic 
Stimulation of the Phrenic Nerves 

In a study of the effects of drugs on rospiiation, 
the various methods used for the production of 
artificial respiration were found to be imsatisfoctory. 
In an attempt to work out a suitable method for the 
work, it was found that the phrenic nerves when 
Htiinulated rhythmically would carry on respiration 
for hours ami at the same time keep the animal in 
exceptionally good condition. 

The primary currents of two induction coils, in 
addition to being made and broken by their inter- 
rupter operated by the iron core, woi‘e closed and 
opened by a rotary contact. By means of an electric 
motor and rheostat, this contact was rotated slightly 
above the normal respiratory ratt^ of the animal. 
Anesthetized rabbits were used. The plxrenic nerve 
on each side of tlie neck was isolated just above its 
point of eiitranc© into tho chest and placed in a small 
Bhiekled electrode. Each (ilectrode was connected 
with the Bocondary of one of the induction feoils. By 
placing a sledge key in (^ach of tho primary circuits, 
the a^ition of either the right or the left diaphragm 
could easily bo demonstrated, wliile changes in the 
rate of tlie motor changed the respiratory rate. 

'rhe inethod was found esjiecially useful in exjieri- 
nxmts where hyperventilation was desired. It 
obviat-es the changes in circulation which result when 
the increased tracheal pressure method of artificial 
respiration is used. As conductivity in nervous tissue 
is poor immediately following decapitation, it was 
found necfiSHary in this preparation to use another 
method of artificial respiration until the phronics had 
sufficiently recovered. 

A furtluir study of the method with tho view of 
extending its applications and improving the technique 
is being carried out. 

R. A. Wattd. 

Department of Phannacology, 

University of Western Ontario, 

Loiulon, Ontario, 


A Coloured Intermediate on Reduction of Vitamin Bt 

A VERY distinct green yellowish colour ap|>earH 
when vitamin Bi (synthetic, I, G. Farben.), in a 
0*6-1 per cent solution, is reduced with hydrasulphite 
in the manner doBcribf>d in a previous note^. The 
intensity of the colour is liighest at the beginning,, 
declines with the declining rate of reaction and 
disappears at the ejid. Tlie same transient green 
colour is observed when the vitamin is reduced with 
zinc dust in normal hydrochloric acid. 

Similar oolourod intermediates have been observed 
on reduction of cozyrnaae* and of nicotinic acidamide 
methyl iodide*. These compounds are considered as 
half-rctluced pyridinos corresponding to the semi* 
quinones of Michaelis*. Therefore, it is suggestive to 
consider the coloured reduction product of vitamin Bj 
as a half-reduced thiazolo.* 

Film Lipmann. 

Biological Institute, 

Carlsberg Foundation , 

Copenhagen. 

^pt. 30. 

* lilpmAnn, Natceb, 188, IQQ7 (1036). 

> Adlinr, Hctnstrdm and v. Z. phv*iol. Vhm., 848. 826 (1936). 

* Karrer and B9nz, Bdv, oMm, AeUt^ 18, 1088 (1036). 

« lUohaeth, J. Biol Ohm., 88, 2U <1081). 

* 8ef» al»o IMmampett JBppreotit and v. Moyenburg. Btio. «Mm. Aeta . 
n, 061 (10$7). 
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Constitution of the Poly-acids 
The work of Keggin^ has placed the constitution 
of the 12-hetoropoly-acidss metatungstates and 
metamolybdates—for example, R,H[SiWi*04o].a<i, 
,fiq. — on a sure basis, and has indicated 
that the poly-acid anions may bo regarded os co- 
ordination structures, built uji of polyhedra of oxygen 
ions in the manner first envisaged by Pauling*. The 
constitution of other groups of poly-acids, for ex- 
ample, those with 9 or 11 MoOg or WO* for each 
molecule of hetero-acid, is still quite imkiiown. as 
also is that of tlie second main series of poly-acids — 
the 6-poly-acids, such as the 6-mnlyWlo-periodate«. 



'rheso iiavo hitherto been regarded as satisfactorily 
expressed by the Rosenheim fomnila, 
and there is good evidence tluit the central atom is, 
as shown, in (i-fold co-ordination. It may bo pre- 
dichxi, however, from Ooldsclunidt’s table of ionic 
radii, that the Mo“H' and W* * ions must normally 
be foimd in 6 -fold oo -ordination with oxygon, as they 
are in known oxide structuiea, such as the 12-poly- 
acid anions. This conception leads to a now stmcturo 
for the 6*hoteropoly*acids and the related para- 
molybdates and paratimgstates. It may readily be 
scon that six MoO* octoliedra may be so arranged, 
by sharing comers with each of two neighbouring 
iwtohedra, that a hexagonal MogO#! annulus is built 
up. The control cavity of this structure is then the 
same size and shape os one of the MoO* ootohedro, 
and con therefore accommodate another cation in 
the same 6-fold co-ordination (see Fig, 1). 

It is suggested that this is the structure of the 
6 -poly -acid anions. The similarity between the paro- 
molybdates (and paratungstates) and the 6-hetero- 
poly -oculs led to their formulation by Rosenheim os 
J?*H4(H4(Mo04)4].aq. Sturtevimt* has recently shown 
that ammonium paramolybdate is correctly i*epre' 
sentod by the older formula 3(NH4)40.7Mo04.4H90. 
or (NH4)4tMo70,4l.4Hj|0. The relation of this to the 
B-heteropoly-acids, lor examplti, to is 

at once made clear if the paramolybdate is regarded 
as J24 [Mo(Mo*Oi 4)], with the M04O44 structure built 
around a central MoO# octoliedron in place of the 
IO4 octohedron in the C-molybdoperiodate. 

Moreover, if some hydrolytic process, such as 

-f H,0 [Mo.On^ + H,Mo04 
mU040u)f- + 3H*0 -f H4IO4 + H- 

may be postulated in solution, it is possible that 


the grave discrepancies between the X-ray evidence 
and the considerable bulk of ph^ico-chemi^ 
evidence as to the complexity of poly-aoids in solution 
might be removewl. 

fn the present state of the subject, a careful X-ray 
exariiination of the 6-poly-aoids, including the para- 
molybdates and parat\uig8tate8, is urgently desirable, 

J. Stuart Akdersok. 
I>epartment of Inorganic Chemistry, 

Imperial College of Science, 

London, S.W.7. 

Sept. 28. 

* F. J., jFrfX*. Tioy. Sor., A, 144, 75 (ldS4), 

‘FauUnff, E., J. Afner. (-hein, Soc.t 51, lOtO, 28(38 (1020). 

* Sturtevant, J. H., ./. Am«r, iSik?,, 50. 630 (1037). 


Determination of the Relaxation Time for the 
Vibrational Energy of Carbon Dioxide 

Dtthino the past year, we have made a series 
of measurements' on the absorption of sound 
in gases at ordinary and low tomparatures. 
As is well known, such ©xporiinents are of great 
interest in connexion with the collision mechanism 
between molecules. Those phenomena can also be 
studied by means of measurements on the dispersion 
of the velocity of sound. This method is followed by 
Euckeii and his collaboratorH*. 

We investigated especially oxygen, carbon mon- 
oxide, hydrogen and nitrogen. On tlie other hand, 
Kuoken has studied carbon dioxide and nitrous oxide, 
for the reason that for such gases the vibrational 
energy is great, so that dispersion measurements are 
easily made. Hence there was hitherto no immediate 
relationship betw<?en oiu measurements and those of 
Eucken. 



Fig. 1. 

Recently we have made absorption iBeamiFements 
on well xmrified carbon dioxide, so that a diraot com- 
parison is possible with the dispersion measurements 
ofEuoken. We hB,ve xmde 

and — dl*0^C., and have studied ^aeh of these 
temperatures how the absorption of sound depends 
on ptesstUo (fluency used, 304*4^1^^ 
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The reeulte of our measuremente are repreeeaied 
in Fig* 1, From these exporunental remalts the fol- 
lowing oonolusions may be drawn : 

(1) When wo calculate the relaxation time at one 
atmosphere from the absorption coefficient A cm. 
(Knesemotation) at 16*6^0. and —31*0° C., we find 
respootivoly (8*3) x UH and (13*3) x 10~^ see. These 
values agree very well with the values obtained by 
Euokon. Ho finds from his recent measurements 
(8-27) X 10' ♦ sec, at 19*5^ C. 

(2) The full lines of Fig. 1 represent the theo- 
retical ourvos which are calculated for the relaxation 
times (8*3) X 10^ and (13*3) x 10^ and by supposing 
that the relaxation time for the transversal oscillation 
is the same as for the longitudinal vibration. Wo 
see that at —31*0® C'. and at 16-6* C. (here only for a 
portion of the curve) the experimental values are on 
the theoretical curves. 

The dotted ourvos of Fig. 1 correspond to the 
classical absorption. 

(3) As under (2), the exi>erimental values at 
16‘6'’C. deviate from the theoretical curve in the 
region of small pressures. From the discussion of 
these deviations we have come to tl>e conclusion 
that the experimental curve may bo floscribod by 
means of two relaxation times. Aii estimation of the 
second relaxation time gives as result (1*7) x Kh* sec. 
A fK)ssible explanation for this very small relaxation 
time is an influence of the rotatiotis. On tho other 
hand, a serious objection to such an explanation is 
that at —31*0” no deviation is fotirui. 

(4) Finally, it is necessary to direct attention, as 
was done by Eucken, to the fact that iinpuritieB of 
the order of a few parts per thoxisand have an 
excessive inflnonce on this kind of phenomenon. Wo 
k>elieve that &\ich facts must have a great importance 
relative to chemical kinetics. 

The results of these experiments together with 
others will be published in a more complete form in 
Physica, 

A . VAN Ittbrbkkk. 

Physical Laboratory, P. MariSns. 

University of l.»ouvain. 

Oct, 4. 

* vftu Ittorbcek, A,, ami Marioim, F., Phj/fim, 4, 2o7 (1037) ; 4, 

“Kucken, A., and Hccker, U., Z. phy*. Chem.. 87, 21ft (IftlM)J 
87, 286 (1984). Buokon, A., and Jaackw, Z. phy$. Chem., 80, sr> 
(1986). BiU'ken, A., amt NUmami, E., Z. phyu. Chem,, 86, lfl3 (1987). 


Infra-red Absorption of Carbon Disulphide 

Two points of considerable interest in this spectrum 
have just come to light. With tho view of instituting 
a comparison between the corresponding infra-red 
frequenofoa of gaseous and liquid carbon disulphide, 
the two spectra have been carefully re-examinod in 
this laboratory. Using a prism spectrometer, wo have 
found that the band of gaseous carbon disulphide at 
11*4 g, previously supposed^ to be a doublet with a 
maxiinal separation of 13 cm.~ b is really a triplet with 
maxima at 884, 878, and 870 omr*, having tho 
appearance of a band with a medium intensity Q 
hianoh. Up to the pre^t this band has been assi^ed 
^ Vr-Vi* but it is difficult to see how the triplet 
structure can aanse from such a combination. 

For information on the second point I am indebted 
to the kindnesB of the Government Chemist, Dr. 
Jv Fox, and hia poliaborator, Dr. A. E* Martin. 
Some tinae ago. Dr. Caesie and I* explored certain 
of the bands with a grating ^>eotk>metar» and 


resolved the 4*61 g band infio a doublet with maxima 
at 2176*3 and 2162*0 cm."^ Doubt was thrown upon 
the accuracy of our results by Sanderson®, who 
repeated the work and found maxima at 2191*2 and 
2177 *9 cm.”b The two observations are reconcilcHi by 
the observations of Fox and Martin* who find all 
three peaks at 2190*2, 2177*1, and 2163*4 and 

also obtain the rotational stiucturo. The band hew 
generally boon assigned to the combination tone 
+ but may arise in port from excite^d levels, It 
is remarkable that no evidence seems to have been 
found for the existence of the double doublets which 
ore such a characteristic feature of the spectrum of 
carbon dioxide. 

With regard to tho change of spectroscopic fre- 
quencies with change in state, Dr. Angus and I have 
found somewhat imexjwctodly that in sf)ite of the 
non -polar uatm^ of tho substance, there are mark©<l 
shifts of the order of 30 cm.*-' in many of the bands in 
tho passage from tho gaseous to tl)o Hcpiid state. 

O. R. Raiukv. 

8ir William Ramsay Lahoratarios of 
Inorganic and Physical ( 'hemistr>'. 

University (college, London. 

Oct. 8. 

* Vrm, Hoy, Sac., A, 188. 239 (IftHl), 

* Pr<M\ H<fy. Soc,, A, 140, 90,5 

* Phm. Hev., 50, 209 mm. 


Colour Changes in Hippolyte varians 

The demonstration by Perkins' that colour cluuiges 
in Palmnonefra vidgaria were controlled by a hormone 
that originated in the eye-stalks has since been con* 
filmed onrl extended by a number of investigators 
(see Hdnstrom’s* review). Gaml)le and Kecd)le* in 
their classic study of colour changes in Hippolyte 
were the first to describe a diurnal rhythm which 
persistcKl under constant environmental conditions. 
Within tho past five years, several x)apors on per- 
sisting diurnal rhythms in tho pigmentary system 
of crustaceans have appeared. Tho two English inves- 
tigators intorj)reted the phenomena of crustacean 
metachrosis, according to the view of chromatophoral 
activity prevalent at that time, os being dependent 
upon the nervous system. We reinvestigated the 
colour changes of Hippolyte to see whefcher the 
endocrinal control similar to that fenmd in other 
crustaceans was present. 

It was found that extracts of crustacean eye -stalks 
(prepareil form Leander aerraXiia and from Hippolyte 
varians) when injoot<Hl into test Hippolyte were 
effective in causing concentration of the chromato- 
phores, ocoompani^ by tho diffusion of blue pigment 
into the surrounding tissues. Normal individuals, 
when kept under normal day and night conditions, 
exhibit the diurnal rhythm of colour change described 
by Gamble and Keeble, becoming “nocturnes” at 
night (the dark chromatophores concentrating to the 
punctate or stellate conciition and the diffuse blue 
colour appearing in tho tissues) and reverting to their 
original oolours during the day. Individuals in wliioh 
the retinas hod been destroyed showed identical 
diurnal behaviour. Inasmuch as tho presence of tho 
crustacean eye -stalk hormone has been found neces- 
sary for concentration of the chroimtophore pig- 
ments, we thought it tnight be possible to abolish the 
nocturnal colour phase by amputating both eye-stalks 
at their bases and thereby removing the source of the 
homume. Gamble imd Keeble liad attempted to 
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rondet the ey* 3 « functionloHs by crutihiug the optic 
ganglia and by cutting off the oyoH. We are able to 
confirm their results ! individuals from ■which both 
eyo-Btalks had been removeil wore able to pass into 
the nocturnal colour phase. 

Tlie persistence of tlie diurnal rhythm in such pre- 
parations has boon cited as proof of the existence 
elsewhere than in tho eye -stalks of additional 
glandular tissue capable of liboruting tlie ebromato- 
phorotropic honnonti. We Ixdieve this behaviour can 
be explained diff'crcaitly. Gamble an<l Ketjble reported 
that the diurnal rhythm persisted under constant 
exk>ma) comlitions. I'Jnis, normal as ^vell as eyeless 
regardless of whether they wore main- 
tained in oonst^int illumumtion or in constant dark- 
ness, went into tho nocturnal colour phase with 
approacihing nightfall and reverted to their ‘Vliurnar' 
phase in tho ilaytimo. We liavc not boon able to 
confirm thcs(i otwervations. Normal Hippohjte^ 
individuals with tho rotinas ablated, and animals 
fiTim which tho oyo -stalks hod boon removed always 
passed into the nocturnal phase when placed in 
darknoBS during tho day. Microscopic examination of 
such individuals revealed the conoentratcHl condition 
of tho red chrornatophoro pigment. Within ton 
minutes after removal to light (on a white bock- 
gi‘ound) the noct\imal condition Ijogon to pass, the 
diffuse blue coloration having oomplotely faded and 
the rod chromatophores showing signs of pigment 
disi>erBion. IVonty to thirty minutf>« later the 
chromatophores liad btxiorno dispersed and the 
aniinals were completely dark. 

Tho chromatophores of liippolxii^ cun respond 
tlii'octly to light and to darkness, and tho persistence 
of a diurnal rhythm under constant conditions is 
negatived by th<3 results obtained from observations 
made during day and night on individuals main- 
tained in darkness. 

L. H. Ki^BiNUOijr.. 

Marine Biological l^aboratoiy', J. H. Wrx.sh. 
Plymoutli, 

and Biological Laboratories , 

Harvard University, 

Cambridge, Mass. 

' Exv. X>k>L, W (1U28), 

■ Ergf.b, Jiio},, 14 (1937). 

* Micro. Sri,, 48 (IWKo. 


The y-Rays of Polonium 

In u recent not^, fMiampion and Barber^ liavo 
suggested that the y-rays of radium E may arise 
from tlie production of electron -pairs by internal 
absorption of p-rays, tht^ y-rays being thus recom- 
bination radiation. It seomH possible that the y-rsys 
of polonium* may be due similarly to the pro<l action 
of eloctron-j>air8 by intornal absorption of a-rays. 
My analysis* of the absorption curve of this radiation 
suggested quantum onorgios of (LO d: OG) and 
(b'4 db 0*1) million electron volts, equal numbers 
of the two types (about 12 i)or million a-particles) 
being emitted. This is (consistent with identification 
os iwomhinatioM radiation, and the proct^ss is con- 
sistent with conservation of momentum and energy. 

If this interpretation is correct, all members of the 
radioactive series that emit a-particles should also 
emit Y-rays of quanttun energies 0*6 aiid 1*0 million 
electron volts, the intensity ooireeponding to a £bw 
quanta per million, a-particlea, since the initial energy 
of all a^particlee is sufficient to produce pains. Slater* 


found, in the case of radon, that a weak Y"i‘«^ie'tion 
was emitted whatever the lining of the vessel contain- 
ing the gas. In tlie case of most of other elements, 
the detection of this relatively weak radiation would 
be difficult on account of the presence of other, more 
intense', y-rays. 

It is conceivable ilmt the radiation Slater found 
to be emitted when lead and tin are bombai'ded with 
radon a-particles is connected with the production 
of electron-pairs, the absorption (joefficients being 
consistent with this interpretation, and the effective 
-cross-section, 10'’** om.» (upper limit), being not 
in(Kmaistont with the value 10''** cm.* found by 
Champion and Barber in the case of mercui*y bom- 
barded with radium E p -particles. This interpretation 
does not, however, offer anj^ reasonable explanation 
of the absence of a similar effect when load and tin 
arc bombarded with polonium a-particles. 

H. (\ Wrbstkr. 

PiiysicH Department, 

University of Queensland, 

Brisbane. 

»Sept. 28 . 

» iNATLKfc, 140, 105 (1037). 

* Bothe, W,, and Beckor, II., .Va/wrirwi#., 18. sJM (I»30), 

» /Voc. Roy. Sue.. A., 186, 42H (1932). 

* Phil May.. 42. 004 (1021). 


The Function of Experiment 

In tjontinuing to maintain that stringent experi- 
mental tost of a theory of Nature is pedantic, Mr. 
Whitrow would appear to bo more extreme in his 
views than are most of the contributors to the 
symposium on physical science and philosophy L 
Prof. Milne, for example, states that ‘‘the relevance 
of the theonmts to Nature would require to be 
established by observation’'*. When Mr. Whitrow 
persists in claiming the support of Galileo* on the 
grounds of his (Galileo’s) profession of readiness to 
accept his own theories*, he displays on imperfect 
understanding of the nature of experimental (iemon- 
sfcration. 

A eoTnplet€) and self-contained r'.xperiment must 
do two things. It must provide a measure of some 
quaaitity for comparison with a theoretically pre- 
dicted value, and it must provide data from which 
we may calculate tho likelihood that any observed 
discrepancy might be exceeded by chance. When 
the level of significance of th(i» results is thus calcul- 
able from the experiment itself, we are each of ua 
in a position to intorjiret the experiment without 
appeal to authority, to reject it or to accept it 
according as we are difficult or easy to satisfy^ Other 
things being equal, a great numl^r of experiments 
affords a more sensitive test of a theory than does 
a few ; that is, it is possible to discern smaller ‘real* 
discrepancies against the bckjkground of chance varia* 
tion. It is clear that without experiment, or with 
only one experiment, it is impossible to estimate 
‘experimental error’. 

Now, it may be that a series of experiments k 
too meagre to provide withm itself an acceptable 
test of theory, and yet the experimenter may accept 
it in the light of past experience. He is then* in affeoty 
calling upon past experience to fiimish him with a 
rough estimate of variance** He might eVen, npcwi 
rare occasions, justify himself in aooeptit^ tbaoify 
without tost on no batter t^^ he is 

customarily ninety-five or 
out of a h^tinmred* general aboept^pe of 4^ 
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a^^nertion of hk Authority must depend upon the 
extent of hia experience and hia unquestionable 
integrity, of which he himself is tlie only competent 
jud^. He must therefore aim at proviiling a high 
level of signidoance, even though he may upon 
occasion be justified in not requiring it for his own 
satisfaction. 

It is not obvious wliy we shoxild eupjiosG that 
< lalileo meant anything more profoxind than this. He 
merely expressed confidence in his own judgment, 
yet ho m^e no assertion of authority but carried 
out the experiments which ho wouhl undoubtedly 
liav^o demanded of others. It may be pointerl out, 
in conclusion, that to accept one’s own theories 
without »uie<piate test anil without a long record of 
soimd judgment is to ph^afl guilty of a very humnu 
weakness. 

K. (’. Chili » s. 

Hehooi of Agriculture, 

Cambridge. 

' NATURK, 189, lOOA (i»37). 

‘ Nature, 189, 997 (1937). 

^Nature, 140, 64« (1937). 

‘Fahic, W. 0., Nature, 149, 646 (1937). 

* FlBher, H. A.. “Tho l> 0 Hi«n uf Kxiwrimtinta'*, p. 39 (Olivrr and 
Hoyd). 

Relation between Body Ske and Metabolism 

Since 1935, work has been proceeding on the 
respiration of different genotyj)es of Drosophila 
rmlanogastor during the first hoiu’s of the pujiarial 
period. The work has now been completed, and a 


fiall account will shortly be ready for publication. 
For the moment, however, it may be said that 
differences in oxygen uptake per mgm. body weight 
originally found between the sexes and between the 
wild-type and its mutant tmtigial were later shown 
to be duo to slight clifterences in the sizes of those 
animals ; when tlieso were tdiminated by alteration 
of tho culture conditions tlio metabolic differences 
also disapfioaroti. By actual measurement of the 
sui'face area of puparia it was further shown that 
the surface area per mgm. <le(jreaBed, with increasing 
body size, at the same rate as did tho oxygen oon- 
Bumpiion per rngm., and that the oxygon consumption 
woe therefore related to the surface area. 

Further work is in preparation which will indicate 
whether this relationship can be extended to other 
groups of animals, and will also help, it is hoped, to 
establish tho causal nature of the connexion between 
body size and metabolism. Results already obtained 
clearly show the necessity, in metabolism experiments 
on cold-blooded animals, of paying much more 
attention to body size than liitlierio ; it is possible 
that the latter may prov(? to have considerable 
importance in problems of an ecological nature. 

Using surface area os a standard, it is intended 
to investigate possible metabolic differences between 
the various species and races of Drosophila, 

(!. Ellen BY. 

Department of Zoology and 
(.'omparative Anatomy, 

University C’oliege, , 

( lower Street, W.C.l. 


Points from Foregoing Letters 


iHBECiirLAR echoes of radio waves reflectwl from 
heights between UM) km. and 300 krn- iiulicate, 
according to L. Eckersley, the presence of ionic 
clouds or irregularities in tho ionosph(*re. Since th(^ 
effect is noticeable both day and night, tlie t;im 
cannot be responsible for this ionization, and it is 
suggested that the responsible agents might he small 
meteorites or high-speed particles from the stars. 

A. Tiselius, K. O. Pedersen and Prof. T. Sve<lberg 
describe a new procedure for the quantitative 8tud>' 
of ultracentrifugal Medimentation. With a specially 
modified cell, the centrifuged solution is separated 
into two portions, each of which can be readily 
pipetted out and analysed. Fnm\ tho change in the 
amount of the sedimenting component in one of the 
layers the sedimentation constant can be calculated. 
Tlie method is of. special importance in tho study 
of substances like enzymes and antibodies, and may 
also be useful for meosu ements on ver>' slow sedi- 
menting molecules. 

Dr, D, I. Machfc finds that tri-brom ethanol in ethyl 
alcohol solution is rapidly absorbed when applied to 
tho skin of mice, fimd produces its characteristic 
aniBsthetic effect. The presence of amylene hydrate 
in the solution helps to produce the narcosis more 
rapidly. 

Prof, E. A. Waud reports that he has been able 
to oany on artificial respiration in the rabbit by 
rhythmic stimulation of the phrenic nerves. 

The sfipearaiioe 0f a transient greenish -yellow 
colaiir on reduction of vitamin Bi has been observed 
by f . Li^nnatm, who assumes that it is due to the 
fprihatum qf a semiquimme-Hk© product. 


From (ionsideratioiiK of atomic radii, Dr. J. S. 
Anderson arrives at a pOHsible Bt.meture for 6-poIy- 
a(?ids (such as the 6-molybdo-poriodat©s). To acoouiU^ 
for discrepanoi<\s Imtweon tlie evidence obtained from 
X-ray investigations and from physico-chemical 
evidence he suggests that the (i-poly-atuds may be 
hydrolysfKi in solution. 

The absorption of .sound in purilifjti carbon dioxide 
gas at various pressures up to I atmosjihero, and at 
temperatures of 16*6'' and — 31”C., has been deter- 
mined by Prof. A. van It ter book and P, MariCns. 
Tho authors calculate the relaxation time for tho 
vibrational energy (of importance in connexion with 
tho collision mwhanism between molecules) and com- 
pare the values obtained with thost> calculated from 
measxirCTOents of sound dispersion. Small amounts 
of impuritit^ exert considerable influence. 

(". R. Bailey reports that the infra-red absorption 
bands of carbon disulphide at 11*4 and 4*6 g have 
three components. Although carbon disulphide is a 
non-|>olar substance, shifts in some of the absori^tion 
bands have been observed on passing from the 
gaseous to the liquid state. 

Drs. L. H. Kleiuholz and J. H. Welsh confirm the 
fact that extracts of eye-stalks froha tho Crustacean 
Hyppolyte variana when injected into living specimens 
(which show diumal change of colour) produce darken- 
ing due to diffusion of blue pigment. They find, how- 
ever, that specimens which hod their eye-stalks re- 
moved and w©rt> kept in darkness, responded to light 
at all hours ; hence they consider that light acts 
directly upon the colour-producing mechanism and 
not necessarily by a hormone. 
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Research Items 


Th« Marriage of Osiris 

Ik a study of tlie origins and cliaroofcor of the 
Osirian rittial in Egyptian rwligion, Mt‘. O. D. Horn- 
blower (Man^ Oct. 1937) figures a HCuIpturo<l scone 
from the inner oliambor attached to the Hall of 
Sukkur (Sokkaris) in the temple of Seti I at Abydos, 
which depicts the culminating scene of the great rite 
of the latter half of the month of Hathor, which in 
the EgyjHian calendar is the Icust of the fotir months 
of the Nile flood. In the process of sjmthesizing the 
various local cults of Egypt, Osiris came to bo 
identified with the Nile flood (but not with the river), 
while Isis became Mother-Earth, tlie flood appearing 
as a kind of hicuogamy or sacred marriage. The 
sculptured relief at Abydos puts Seti, the king, in 
special relation with the god at the supreme moment 
of the adventures in tiie myth of Osiris. Osiris is 
hero seen lying as a mummy in the “House of Sukktir*’, 
that is, the tomb. At bis head is his sister-wife Isis, 
the Great Lady of Magic, who is engaged in calling 
her dee«i husband bock to life, tomiiorarily, for the 
piupose here revealed. For Isis, in accordance with 
the principle of early art, which deiiicts succeeding 
events in the same plane, is also shown in the form 
of a falcon, with hor name imeribod by her, hovering 
over the body of Osiris, who, now resuscitated, is 
.seen in ilio act of fecundating her. The rite is thus 
rovealeil as tlio solemnization of a sacred marriage. 
At the feet of Osii'is, Honis, the falcon -god, stands 
protectively, and a falcon uIho shelters the head of 
Osiris. Til is is luidoubtedly the outstanding rito of 
the Egyptian ymr. Other sacred marriages are 
known — of Anuui-re at Thebes, in the “Festival of 
Opet“, and of Horns and Hathor at Edfou. It 
a>i)pearH that a sacrod marriage was a very early 
general institTition which was adapted to Osiris on 
the cstablishTnent of lus cult, tlio festival being 
observed concurrently in various Egyptian towns. 

Early Indian Sites in Virginia, U.S.A. 

An oxaniination has be<irj made of a number of 
ancient Indian sites in the State of Virginia, D.S.A., 
by Mr, David I. Bushnell, jun. {iSmithscmiayi MiscelL 
Collect., 96, 4). d'h(iHe sites have boon discoveretl 
on the banks of the Ilappahoimock, beginning at 
Letnlstowui, an curly colonial settlement some forty 
rnilt^ below the falls, iui<i (lontinuing up the valley. 
The finds- stone implements, potsherds, beads and 
clay pipes -are from the surface, and probably 
represent the midden material from village sites, 
whicii have been seatteretl by the plough. Further 
research by excavation is eminently desirable. When 
the English first exjilored the Rapfiahannock, they 
found many Algonqiiian (Nandtaughtacund) villages 
in this district, extending up to the large island 
below the falls near the pn^sent city of Fredericks- 
burg. From this point, the territory* extending west- 
ward belonged tu tlie Manaliooc, a Siouan group 
constantly at enmity with the Algonquians. The 
finds of the present investigation vary in form and 
material, and obviously belong to several distinct 
periods of occupation. They prove that the tribes 
encountered by the settlers were not the first to 


inhabit the country ; and indeed it is evident not 
only that this area was occupied and re-occupied for 
centuritjs, but also ilmt a part of the valley below 
the fulls had been abandoned by the Algonqiiian 
tribes in J608 when it was first visited by the English. 
The occurrence of a beautiful Folsom point of the 
eastern type near the Millbank creek on the left bank 
represents an interesting problem, which requires 
further investigation in order that the evidence of 
stratification may be rmwle "available for the oon^ 
sideration of the antiquity of man in the oastom 
States. Next in importance to the Folsom point are 
two axes found above Lamb Creek, which resemble a 
specimen found some years ago on the Rapidan. 
Those may be earlier than the Algonqiiian occupa- 
tion. Argute points and scrapers resemble those 
from the Delaware Valley, and may also be pro- 
Algonqiiian. 

Breeding of Oysters in Tanks 

Mb. H. A. Coi.R has gone a long way towards 
solving the problem of oyster breeding in captivity 
for the improvement of the oyster industry (“Experi- 
ments in the Brooding of Oysters (OstrcAi ediulia) in 
Tanks, with special i^eforenoe to the Food of the Larva 
and Spat. Min. Agric. Fish. Fish. Invest. Series 2, 
15, No. 4 ; 1936). His own experiments during 

1936 ai'e particularly described, but these are a 
continuation of the work of Dodgson and Sliorwood 
from 1919 onwards. It was found in 1918 that a 
large amount of spat from oysters whicli had re- 
mained in tlie tanks following some purification 
oxpori intuits had settled# The same occurred during 
the next two years, and in 1921 an attempt was 
rnailo to rejieat the spat colleiition on a much larger 
scale witli the view of possibly re-stocking the 
nal.ural btxls. The results showed that food for the 
young oysters, especially in the free -swimming stage, 
was all important, and laboratory experiments were 
spcxiially made to find a good micro-organism on 
which thc3 free -swimming larva could be fed. These 
experiments show that the only food which the 
oyster in its free -swimming existence is able to use 
is the naked flagellate, and that only the settled 
spat cjan feed on green cells surrounded by a cellulose 
or hemi-cellulose cell wall. The explanation put 
forward is that the slow penetration of enzymes 
through such a cell wall during the passage of food 
through the gut is possible in the spat, but in the 
larva where the passage is very rapid the cells pass 
through undigested. In the large-scale experiments 
where two tanks were used, one was provided with 
finely divided organic material and the second was 
used as a control, the result showing a much larger 
niunbor of larvae which settled in the tank so maniu^ 
whilst the flagellates wore also much more numerous. 
It is now possible to anticipate with some confidence 
a spat-fall of oornmeroial value in the tanks, the 
rapid growth of such spat transferred to cages in the 
open water showing that the methods employed are 
effective. Good rwuits are anticipated from frtrther 
exporiinenis in culturing on a la^ scale the hake^l 
fiageUates for the^ food of the larvss. 
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Climatic Cycles and Tree Growth 

Fr;Bi4K!ATiON No. 4^ (1937) by the Carnegie 
In«fcitiition of Washiiigton containw a denoription by 
W, S. Clock of the principles and niothocls of troe- 
j'iag analysis developed by Dr. A. E. Douglass, which 
enters very fully into the methods of sampling trees 
and of reotling and correlating the numbers and 
breadths of the annual rings. A sur\'ey of ring breadths 
at different heights on tlio trunk of Finns pomleroaa^ 
which extended even to obsorvations on branches 
and roots, supplies convincing evidence of the validity 
of these ring measurements, and the analysis of the 
correlation between these observations and exam- 
ination of their value os climatic indicators show 
how carefully and conservatively the new teclmique 
is being developed. Mr. G. A. Pearson, senior sylvi- 
culturist in the United States Forest Service, discusses 
the factors influencing tlie gi’owth of trees, but those 
liavo received more adequate treatment in many 
forestry inihlications ; this volume will rather bo 
consulted for its very full account of the technique 
develojwfl in reatling the ring breadths of trees and 
in applying such data to the discovery and analysis 
of climatic cyclfis. 

Fjord Formation 

The coastal mountain belt of North-East Green- 
land affords ample evidence of a former considerable 
ice -cover, and the extensive system of fjords in that 
region provides scope for the study of the origin and 
development of fjords in relation to erosion processes. 
Mr. N, E. Odell discusses tins problem in a paper on 
the Franz Josef fjord region of North-East Greenland 
in the Geographical J otmial of August and September. 
J. H. Bretz, in a former study of these fjords, con- 
sidered them to be stream -eroded valleys modified 
and doepenod by ice action, which would, he btdiovos, 
be acoentuatetl, during ice submergence, on a prt^- 
viously eroded valley. This was also tlio view of 
P. Nansen. Mr. Odell, on the other hand, considering 
in detail the possibilities of subglacial plueluug, 
doubts the ability of tlie ico to do the work suggested. 
An ioe-fiheot covering a steep j^reglocial valley might 
possibly have the motion nocessar>^ for abrading, Init 
would be unlikely to acejuire moraine matter, without 
which the scoxiring action would not occur. Mr. 
OdelJ also shows that tlie disintegrating ofTccts of 
basal freeze and thaw would probably be absent. 
On this and other evidence he inclines to the belief 
that the greater part of the fjord formation of North- 
East Greenland must be attributed to a period of 
partial and complete emergence of the land surface 
rather than to a time of entire submergence by con- 
tinental ice. 

Basalts from the Carlsberg Ridge 

An importeuit contribution to the petrology of the 
floor of the Indian Ocean has appeared (Sci. Rt^p. 
Join Murray Exped., 1933-34, 3, No. I, 1-31), 
Britiah Museum, 1937). Dr. J. D. H. Wiseman gives 
petrographic descriptions and chemical analyses of 
four Carlsberg "Ridge rooks dredged from a depth of 
3,385 metres. While mostly angular, some of the 
specimens are rounded and have a coating of man- 
ganese nodule material. Three of the analysed rocks 
are oligoelBse-basalts ; the other is hornblende- 
augite-derferite. Chemically, all are characterized by 
low total iron, relativriy high sewia and very low 
potaalv and thus show spilitic The pos- 

sibility that the unique alkali relations may depend 


tm the action of sea-water is discussed, but it is 
concluded that they are much more probably an 
index to the nature of the parental magma. The 
rocks are chemically iliffei'ent from the l^eccan traf)w 
and other Gondwanaland basalts, and then^ is strong 
evidence tliat the?y are of submarine origin and do 
not represent stirdcen i*einnants of any former land 
area. Apart from the very low potash contents, the 
Carlsberg Ridge specimens are comparable with 
average basalts from the Atleintic and Pacifle Oceans, 
all of which differ from the Plateau basaltic types of 
the world in their lower iron contents. Dr. J. H. J. 
Poole lias determined radium in the described 
specimens and finds the amounts present to be 
uniformly low, in which respect the roclts also differ 
systeimitically from the Deccan basalts. 

Dccp-Focus Earthquakes in the South-West Pacific 

Mr. K, C. Hayrs has recently made an interesting 
study of tho distribution of normal and deep-focus 
earthquakes in the south-west Paoifle {Bud. N.Z. 
Dorn. Obs. WcUingitm, No. 109, 691-701 ; 1937). The 
area considered is bounded by tho parallels 0*^ and 
50^8. and the meridians 140“ E, and 160*^ W., and, 
during tho years 1918-34, contains the epicentres of 
87 doep -focus earthquakes, of which Mr. Hayt^s gives 
a valuable catalogue. These form 1 1 per cent of the 
total number of earthquakes recorded in tho district. 
As a rule, tlie focal depths lie between 100 km. and 
200 kin, ; but, in on area of which the centre is in 
lut. 25“ 8., long, 176“ E., depths of 600 km. or more 
wore conunon, while normal earthquakes wore almost 
absent. In tho zone Iwtween 10” and 30” S., in which 
tho deep -focus earthquakes were most numerous, the 
maximum monthly number occurred in August. 

Atmospheric Pressure at Mauritius 

Pum.iOATroN No. 18 of the Royal Alfred Obsorva- 
toiy, Mauritius, by M. Herchenrodor, is entitled *‘The 
Atmosphericj Pressure at Mauritius’'. It is a dis- 
cussion of fifty -six years’ continuous record of that 
variable at the observator y at ParnplemouHaos made 
with a Kow barograph recording jihotographioally. 
Mean yearly values for each year from 1876 until 
1930 range from 1,008-70 mb, in 1916 to 1,010-82 mb. 
in 1880, the incjan for the wliole period being 
1,009-69 mb., and show a secular drift. If this drift 
is a cyclical variation, the period of 66 years is too 
short to determine its vaino din^ctly, but it is hokl 
to be connex-ted if not idrmtical with a long-):)eriod 
rainfall oscillation that seems to have completed one 
cycle between 1872 and 1928. Short-period oscilla- 
tions are euperpoeod on the long -period oscillation, 
notably periods of nine tind seventeen years. The 
atmual variation is shown by plotting the means for 
each day of each month, and is composed mainly 
of a very well marked annual wave of 10 mb. 
ampliUide with a tninimum on February 9 -10, which 
fails very nearly at the time of the maximum of the 
annual temporaturo wave. Tho diurnal variation is 
studied by means of hannonio analysis, and this 
shows that l>y far the largest component is the 
12-hour cycle, the phase of which shifts slightly in 
the course of the year ; tliat tho next in importance 
is the 24-hour term (mean amplitude 0-394 mb. com- 
pared with 0*963 mb, for the 12 hour) ; that the 
8-hour term, although its amplitude is not more than 
a quarter of that of the 12 -hour term even at tho 
seasonal maximum of the 8-hour term in July, shows 
a large and remarkably systematic double annual 
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variation both of amplitude and of pha»e ; and lastly, 
that the small 6-hour term also shows a double 
seasonal variation but with phase revorstMi. The lunar 
daily variation is not determined boro, having alremly 
been investigatod for th«? forty years 1876-1015 by 
Chapman. 

Synthesis of Vitamin Bi 

The structure proviously 2 >ro[)osod for \'it/iinin B,, 
based on tlio identification and syntlioHis of several 
disintegration prmlucts (notably 4*niethyl*5-beta- 
hydroxyothylthiazolo. 2,5-dimethyl -6 -anunopyrimid- 
ine, 2*mcthyl-6'Oxy-pyTirni<ime-5-mcthyleueaulphonic 
acid) and the establislirnfint of the mode of linkage 
of the two nuclei indicated by the presence of 
((uaiornary nhrogou in tlio molecule, has been com- 
pleted by .1. K. Cline, K. R. Williams and J. Finkel- 
Rtoin {J. Atner. Cheni, Soc., 69, 1052 ; 1937) by n 
synthesis of the \ itaimn by a method depending on 
the conversion of a 5-ethoxy-methyhpyrifnidin© into 
the corresponding 5duilo -methyl derivative. Diffi- 
culties in obtaining crystalline material wore en- 
eountere<l. Kthy I sodioformyl -p ethoxyjiropionabj 
wa« condensed witli acotamidine hydrochloride in 
alcohol with sodium, and the resulting 2-mothyl-5- 
ethoxymothyl-6*oxypyTimidine lil)e rated and eub- 
linuni in high vacuum. This was converted into the 
corrtisponding chloropyrimkJino with phosphorus 
oxychloride, and this into the corresponding amino- 
pyriiiiiclinfi by heating under pressure with alcoholic 
rtiutnonia. By heating tliis with a solution of hydro - 
bromic acid in glacial iicctic acid, 2-niethyl*6- 
brornomoth y I • 6 -am inopyrimid ine hydrobromide was 
obtained, and by heating this with 4-methyl-6*p- 
hydroxyethylthiazolo in butanol and diluting with 
boiling ethrtnr>I, noodles of vitamin Bj bromide 
hydrobromide w^ero obtained. The physiological activ- 
ity of this compound, CiaIInON 4 SBr.HBr. 0*5 HgO, 
was found to bo equal to tluit of the natural vitamin. 
The corresponding chloride liydrochloride was pre- 
jiarod, and its physiologicud activity established. 

Structure of Carbon Suboxide 

Anoiri' four years ago the stnicturo of carlwii 
Buboxide (('aOj) shomr by the methods of 

eloctron flillraction to l)o most probably linear and 
symmetri<ial. h^'idenco supporting this view was 
also derived from investigation of its ultra-violet 
Hpoctmm and, more recently, from its Raman 
spectriun. 3^'or a molecule posseesing a centre of 
BjTTimetry, si>octro8copic selection niles forbid the 
appearance of Harnan-mdive fundamental frequencies 
in ti)e infra-red siHxitrum and vice versa. A paper 
of Drs. H. Ch Lord and A. Wright (J. Chmn. 

B, 642 ; 1937) on the infm-red sywotmm is therefore 
full of interest . They find tliat Raman -active frev 
ciuoncies are not present in their spectrum and the 
linearity and symmetry of the molecule are now 
convincingly proved. The modes of vibration of such 
a model consist of 4 non-dogonerate (2 Raman -active. 
2 infra-rod active) and 3 doubly degenerate (only 
one of which is Raman-activo) frequencies. By 
assuming the type of molecular force field, values 
of the frequencies can be calculated, and it is found 
that one of the infra-red active degenerate funda- 
mental frequencies lies beyond the limits of their 
spectrograph at about 60 g (200 cm.-‘)» The other 
degenerate infra-red fundamental (v,) cannot at 
present be assigned with certainty. From a con- 
sideration of the allowed binary and ternary com- 


bination tones, there is strong indication that its 
value is 650 cm.'-b althoiigh another possible value 
at 900 cannot be completely excluded. It is 

interesting to note tliat aU the observed bands 
can be satisfactorily interpreted on the basis of 
v® 550 cm.- h but further and more detailed experi- 
mental data on the infra-red spectrum, especially 
between 2p and 7 fx, between lljx and 18 p, and 
around 59 p, must be forthcoming before the final 
assignments can bo made. 

Atomic Weight of Phosphorus 

Aston has shown that phosphorus is a pure 
element, in the sense that it is composed of one ty}>o 
of atom only, of moss number 31. It has a negative 
packing -fraction amount ingt to — 5 x 10” *. Hence 
the atomic weight of phosphorus should be less than 
31, especially oh the factor for cem verting physical 
atomic weights to chemical atomic weights on the 
scale O — 16(1 *09922) also acts in the same direction. 
Yet the internationally accepted value for the 
atomic weiglit of plioaphorus is 31*02 ( O— 16). The 
value calculated by Aston from moss-siHSctrographic 
data is 30*978. Hbnigsehmid {Natunvwa.t 26, 679 ; 
1937) has recently carried out a careful chemical 
determination of the atomic weight of phosphorus 
using phosphorus oxychloride, POCl*. The ratio 
POCJg : 3Ag was determined by a nephelometric 
method, and the value obtained for the atomic 
weight was 30*978, in exact agreement with Aston’s 
result. 

Effect of Surface Treatment on Magnetic Permeability 

In a letter in Nature of May 29, Dr. T. F. Wall 
gave particulars of results obtained in an investigation 
on the permeability of nickel wire as affected by a 
coating of 0*003 inch of electro -dcposite<i copper. 
Those showed that, as compared with the bare wire, 
a value about 6() per cent higher could be obtained 
under tlio conditions described. The results of farther 
tosts on similar lines aro now available {Engineer^ 
Aug. 13), and bear out the idea which gave rise to 
the experiments. The dissymmetry of the molecular 
forces at and near the surface of the bare wire sug- 
gested to Dr. Wall a oorrespontiing dissymmetry of 
the magnetic forces, and his idea was that by coating 
the suiface with a thin skin of non -magnet io metal 
this condition might, to some extent, be eliminated 
and that interesting information might be forth- 
coming 08 to changes in magnetic proportiw. The 
later teats have been made on wire of bright drawn 
Armoo iron with coatings of oop|>er, nickel, and 
ahuninium. While the unooated wire gave a maximum 
permeability of 3,500, the figures reached with the 
coated wires were : copper coating 3,600, nickel 
4,050, and aluminium 4,300. The effects are thus not 
as striking as in the finst ^ts, but from the very 
marked increase obtained when nickel is coated witl) 
copper — two metals standing next to each other in 
the atomic number series — ^it is inferred that iron 
with a coating of manganese — two similarly placed 
metals — may be expected to show im equally pro- 
nounced increase. This is now under investimtion 
by the methods described and with the aid of X-ray 
spectrograms of the boundary surface of the wire 
and the applied skin, and it is anticipated that iii 
the results some light rtw be thrown on the bdbayiour 
of manganese in the Seusler series of alloys ^Id 
its infiuence in Hadfield*s non-ma^iette mangan^ 
steel, . ■ 
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Origin of Oil 


T he United States Geologioal Survey and the 
American Petroleimi Institute have, during the 
oourse of studies of source beds, amassofi a wealth 
of data which may prove invaluable in the elucida- 
tion of the vexed problem of the origin of jietroloum. 
Dr. P. D. Trask has made full use of this data, and 
in a recent paper (U.S. Department of the Interior, 
Prof. Paper 186-^ H) he explains inferenoos he has 
drawn, and suggests that they are worthy of the 
consideration of geologists interested in the problem. 
Geological conditions under which petroleum is 
found point to its derivation chiefly from the organic 
matter of fine -grained marine sediments. The 
source of this organic matter is directly traceable to 
planktonic organisms in the overlying water. During 
their life, prior to burial in sediments, those plank- 
ton imdergo successive chemical changes, and 
a study of these provides a valuable clue os to 
the constitution of the organic matter of sedi- 
ments. 

The main source of original organic matter is 
floating plant life which serves as food to the animal 
life of the sea. On being taken in as food, part of 
the plankton is assimilated in the tissues of the 
consuming organism, part is excrt)ted as waste, and 
the rest is used to generate energy. That part 
which generates energy is destroyed during the 
process. The part which is excreted maj’- again 
serve os food to some organisms, but it becomes 
successively less and less digestible. Ultimately 
there remains a complex residue of substances 
resistant to decomposition, and, brooflly speaking, 
this forms the organic constituents of sediments. 
After burial, this residue is associated with little if 
any free oxygen and, therefore, is unlikely to xmdorgi> 
much further alteration. 

The average oomix)sition of marine plankton is 
approximately 24 per cent protein, 3 per cent fat, 
73 per cent carbohydrates and other non -nitrogenous 
substances. The composition of the organic consti- 
tuents of recent sediments is of the order of 40 per 
cent protein, 1 per cent fat and less than 60 per cent 
carbohydrates and other compounds. In ancient 
consolidated sediments, proportions are about 27 


per cent protein, 1 per cent fat, and more than 
60 per cent other compounds. 

It is imjjrobablo that any substance present in 
organic constituents of sediments only in quantities 
of I per cent or less is a major source of oil. Cellulose 
is discredited on this coimt, since it is ordinarily 
found in recent sodiments in amounts of 1 per cent 
or less. Other carbohydrates such os hemicellulose, 
starches and 6Uga7*s, are found in equally small 
quantities and are accordingly discounted. 

Prottjins, since they form approximately 40 per 
cent of the organic matter of recent sediments and 
27 per cent of that of lithified sediments, are possible 
sources of oil. The proteins in sediments, however, 
differ considerably from proteins of the original plank- 
ton whence they arc derived. Simple proteins are 
present in recent sediments in such small quantities 
as to preclude their consideration os source materials. 

Fats, though believed by many to be the oliief 
sources of petroleum, are possibly not so, partly 
because they are present in insullicient quantity, and 
partly because they are unsaturatod in character 
while the fats of petroleum are saturated. 

In any event, cellulose, carbohydrates, simple 
proteins and fats together only form about 6 per cent 
of the organic constituents of sediments, and it is 
more probable that the remaining 95 per cent, or 
part of it, is responsible for the formation of petroleum. 
This is in point of fact an unassimilable residue 
composed of complex compounds deficiont in oxygen. 
Tho tendency of buried organic constituents to come 
to chemical equilibrium might cause tho generation 
of liqxiid hydrocarbons. These in turn might dissolve 
organic siibatanoes, and tho resulting organic consti- 
tuents in solution might react upon one another in 
order to reach a state of equilibrium. Repeated 
readjustments of this character might possibly restilt 
in the formation of petroleum. 

To substantiate this hypothesis, however, detailed 
investigations of the chemical nature of the organic 
constituents of sediments are essential. Conclusions 
may then be reached as to tho particular typo of 
organic material likely to bo transformed into oil by 
chemical reactions of the tyjHi envisaged. 


Studies of Metals and Alloys 


O F the papers read or taken as rea^i at the Autiugn 
Meeting of the Instittite of Metals at Sheffl^d 
on September 6-9, the following short abstracts of 
some of the more generally interesting will give an 
indication of the widely varying fields of research 
considered. 

In view' of tho engineering imjjortanoe of alloys, 
both i^rrons and non-ferrous, which consist of two 
phases of appreciably different hardnesses and of 
indusions in metals generally, a paper by Hermann 
Unekeh on the deformation of the macrostructiire of 
some two-phase alloys by oold^roUing, is welcome. 

this IS but the flrst stage in the con- 


sideration of tho subject, the paper gives much 
interesting data, and cannot fail to arouse the interest 
of metallographers generally. 

Inverse fiegregation, that is, the segregation of 
components in an alloy in the reverse direction to 
that which would normally be expected, is a matter 
of both academe and practical importance. N. B. 
Yai^han contributes a general review of the present 
position, together with an extensive bibliography 
which wiU ^ widely appreciated. 

The transformation which occurs at a tempera- 
ture of about 470" C. in the p-braas and which has 
been known now for some forty years, is dealt with 
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in a paper by C. Sykea and H. Wilkinflon, The 
work of Bragg and WUlianu* which attributed the 
transformation to a change from disorder to order 
in the lattice is now generally accepte<l. The present 
paper provides data which confirm this view, and 
represents a most valuable contribution to our know- 
le^e of this and similar changes in other metallic 
alloys. 

The academic interest and the practical importance 
of the volume changes wliioh occur dTiring the 
hardening of a dental amalgam provide ample 

justification for two papers by Dr. Marie L- V. 
Gayler on the constitution of the alloys of silver, 
tin and mercury and on dental amalgams. The 
autlior concludes that the changes taking place on 
the setting of such an amalgam are to be attributed 
to complex reactions which probably do not proceed 
to completion and which may be briefly summed 
up as ; 

(1) AgaSn + Hg Pi -h r« 

(2) Pi f pi f Yi 4- Yi* 

No explanation for the marked contraction or 

expansion which occurs is obtainable from X-ray 
analysts, but the former is ascribed to the formation 
of a solid solution of mercury in AggSn. 

In view of the enonnous amount of galvanized 
iron and steel now being used, a critical paper by 
L. Kenworthy on the methods of testing zinc coatings 
will arouse wide interest. The vahie of such protec- 
tive coatings on iron and steel depends on the average 
weight, the uniformity, structure and porosity, and 
under these four headings the varioiis methods which 
are actually in use, or which have been proposed, 
are describe, together with their respective advan- 


tages and limitations, and^ in certain cases, with 
suggested modifications. 

The determination of aluxnina in metallic aluminium 
is a matter of very gx^eat difficulty, and a paper by 
Q, B. Brooke and A. G, Waddington makes a sub- 
stantial contribution in this difficult field of metal- 
lurgical analysis. A method is described which hae 
proved superior to any yet proposed for determining 
alumina in graniilated aluminium dross. The com- 
plete separation of the metal by volatilization os the 
chloride in pure hydrogen chloride and subsequent 
conversion to oxide allows the metallic content to be 
accurately determined. 

It was observed by Hopkimon in 1905 that stresses 
greatly exceeding the normally accepted values of 
the tensile strength could applied to iron and 
copper wire for very short intervals of time without 
rupture, and this is now generally believed to hold 
for all the more common engineering materials. 
D. W. Ginns describes apparatus in which samples 
of metals have been broken in 0-006 sec., the yield 
point being attained in 0-001 sec. It is shown that 
when compared with ordinary tensile test values 
the yield point is increased very considerably, at 
times by more than 100 per cent, that the maximtim 
stress is raise<l, but to a smaller extent, while tho 
ductility remains more or less unchanged. It is a 
curious feature of irjany of these ultra-rapid tests 
that the yield point and maximum stress ooinoided, 
even in metals of high ductility. As a sample of the 
type of results obtained, the following may be quoted 
for a steel containing 0*15 per cent carbon. The. 
tensile strength broken at ordinary rates was about 
82 tons per square inch, which was raised to 37 tons 
in the high-speed tests. The corresponding values 
for the yield point wei*e 22-3 tons per square inch 
and 37 tons per square inch. F. 0. T. 


The California Sardine and its Fishery 


T he California nardine {iSardinops cceruha) is 
caught by small motor-boats using purse -seines 
and round -haul nets with large bunts, called 
TamparasC Tho fishery takes place in autumn and 
winter. Tho California State Fisheries Laboratory 
has recently added two more papers to the stories of 
studies of this iishoiy. 

The first pftj)er (“Intei'soasonal and Intraseasonal 
Changes in the Si/o of the California Sardine (Sar- 
dinopA cwndm.y\ By Frances N. Clark. Contribution 
No, 150 from thi^ California State Fisheries Labora- 
tory) deals with the results of tho biometrical investi- 
gations which have been carried on by the staff of the 
State Fisheries Laboratory during the last sixteen 
ymm. The autumn fishery is of odolosoont fish which 
will spawn for the first time in the following spring, 
and of the three preceding year groups. In the 
winter fishery these yoimg fishes continue to be 
caught, but the bulk of the catch is made up of fishes 
in their fifth to tenth spawning seasons. 

Unusually successful year classes occur at irregular 
intervals : the study of their effect upon the length 
frequency polygons of the autumn fishery indicates 
that the adolescent fishes form a higher proportion 
of the oatohes in the southern part the area (San 


Pedro~San Diego) than farther north off Monterey and 
San Francisco. These lax^e year classes may be 
detected in the winter fisheries for six or more seasons. 
Tlie author points out that the autumn fishery draws 
upon throe or fow year groups only, as against the eight 
or ten year groups present during the winter fisht^. 
From the fact that the large year groups of 1989-30 
and 1 933-34 lost their dominance in the catches more 
rapidly than the year groups of 1919-20, 1922-23 
and 1925-26, tho conclusion is drawn that there is a 
considerable over-fishing of the young fish, and that 
a serious reduction of the sardine population must 
b^he result. 

The seasonal changes in size which occur suggest 
that the young fishes are to be found off the southern 
coast of California, and that as they grow older they 
teaid to move farther north after each spring’s 
spawning, so that the oldest fishes inhabit the most 
northerly part of the range. These old fish^ move 
southward to the spawning groimds. 

The fishing grounds of the C^ifornkn sardhie 
boats are briefly reviewed in a separate paper 
ing Localities fbr this C0il3iomi& 
oemtUa^ By l!!rimces N. Ckm- 

tribUtion No. 158 from the C^ffonriia Bti^ 
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I^boratc>ry)* In Central California praotioally no 
catches are made outside the 100*fathom line. Off 
Monterey, where the oontinental shelf is narrow, 81 
per cent of the catch of sardmes is taken within five 
miles of the coast. The shelf is wider off San Francisco, 


and correspondingly more catches are made at greater 
distances from shore. In southern CaUfomia, 
where the I00*fathom line is close to the shore, the 
fish appear to bo concentrated along the steep slope, 
which drops rapidly to 500 fathoms. 


Lubrication and Lubricants* 


Industrial Applications 

The third group of papers is concerned with 
industrial applications of lubricants. Cattorall and 
Maitland survey the use of grease in a number of 
diverse apjilications, and several papers reveal the 
extent to which this foim of lubricant is being used. 
Although, as mentioned by Cooper, lubrication by 
an oil mist would bo ideal for ball, roller and needle 
liearings, they are most commonly lubricated with 
grease, because grease remains in the housing and 
u^ords protection against dust and inoistiire, which 
would lead to abrasion and pitting of the accurate 
surfaces. Cooper, Richardson and Kjorrman all 
emphasize the imdesirability of overfilling the hous* 
ings, on account of churning, and the care required 
in choosing greases, advocating an actual running 
test, Hanocq deeds with the friction of ball and roller 
bearings. 

Water-grease emulsions are used in drawing steel 
tubes (Cattorall and Maitland). In the siniijar opera- 
tion of cold pressing sheet steel, high pressures are 
encoxmterod, and Arrowsmith reviews the desirable 
qualities of the lubricant, film strength, appropriate 
friction, ease of spreading and of removal, etc. ; a 
fatty oil emulsion containing chalk powder is generally 
used. High pressures also occur in wire -drawing, and 
Ooodocro states that tlie lubricant \med in dry 
drawing is a dry sodium soap, in conjunction with 
sotne calcium hydroxide remaining after neutralizing 
t he acid used in cleaning. In wet drawing one of the 
essentials is the formation of a very thin coat of 
copper or tin on the stufoco of the metal ; the bath 
usually contains a fatty lubricant and soap, and 
must contain sulphuric acid. Thompson considers 
that the friction in the die is of the boundary type, 
and investigates a number of soaps and liquid 
lubricants at various temperatures. 

Miller contributes a useful review of extreme 
pressute lubricants as regards composition and the 
bohavioirr in various testing machines, and the 
problems presented by the ne^ for stability, absence 
ef corrosion, etc. ; he refers to future trends and the 
need for more research, emphasizing the important 
effect this work on additions to lubricants is having 
on lubrication generally. Evans gives results of tests 
in the Almen machine on various oils and peases, 
and of a number of pure organic compounds in small 
proportion in mineral oil. Clayton describes the 
Buporior behaviour of extreme pressure oils over 
other gear oils in the 4-ball apparatus, not only in 
breakdown load and wear, but also in the time to 
recovery seizum. 

Parker writes on the lulnioation of beaorings of 
meelMmiaim in which the oils sometimes cannot 
^ ronewed dhrihg the life of the mechanism. High 
oilin^V as important, and 

dolphin B^ porpom ism oik have been used; on 


aoooiint of the oxidation and guimning of these oils, 
however, mineral oils ore now being tried. Stott and 
Shotter agree that the pivot and cupped-jewel 
bearing can nm well for a time witiiout lubricant, 
but that oil is necessary for prolonged running at 
low friction, one of tlie important functions of the 
oil being to carry in suspension the iron oxide formed 
at the contact under the extremely high local 
pressiu'es. 

Hogan, also Kixon and Jackson, tlasoribe the 
difficult problem of lubricating wire ropes ; two 
fmiotions are required of the lubricant : (1 ) to prevent 
corrosion ; (2) to reduce the friction and prevent 
seizure of tlie wires, which make contact with each 
other at high pressure. Merritt gives much useful 
information on gear tooth failures and on factors 
governing tJie choice of lubricants for gears ; JHiplin 
describes the different methods of applying the 
lubricant. Blok, in a notable paper, shows, by 
Bowden’s method, the high temperatures reached by 
gear tooth surfaces imder high-pressure nmning 
conditions. 

Properties and Testing 

The fourth group of papers concerns j)ropertie8 and 
testing and is of especial interest. In coimexion with 
boundary lubrication, Adam and Kyropoulos review 
surface phenomena and the function of the adsorbed 
boundary layer in protecting the metals from ooheeivo 
contact. Kyropoulos favours internal molecular 
mobility rather than elasticity as the explanation of 
the efficacy of long molecules ; also he reasons that 
the lattice forces of the a<lsorbing surface tdtimately 
control the lateral packing of the molecules of the 
boundary layer, thus accounting for the surviving 
infiuenoe of the surface at distances exceeding the 
range of the original sui'faoe forces. 

Finch and Zahoorbux describe their work on 
electron diffraction to show orientation of sxu*£aoe 
films. Trillat studios adsorption by measuring the 
rate of change of oil-water interfaciai tension by a 
modification of du Noiiy’s method. Using oleic acid' 
B.P. paraffin mixtures to provide a scale, the activity 
of commercial oils con be expressed in equivalent 
oleic acid content. Examination of an oil b^ore and 
after passing it over metal balls, through filter paper, 
etc., shows the adsorption of active molecules at the 
surfaces. Miss Nottage reports results of static 
friction tests with fatty acid and wax additions to 
oils, revealing the effect of atmosphere and adsorbing 
surface. Fogg describee kinetic friction tests with an 
oscillating bearing machine ; he oonsidors that true 
boundary friction is obtained b^ow 3 cycles per 
minute. 

Surface finish in relation to the boundary layer is 
mentioned In a number of papers. Bowden refers to 
the temperstum found at sliding contacts; 
with Leben be shows that sliding is a discontinnous 
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procefim, and that when slip oocura there is a mo- 
mentary jump in texnporature. Blok works out the 
temperature rise for sliding contacts for a ntimber of 
ideal oases. Neely describes simultaneous friction and 
wear measurements anri shows that the wear -reducing 
value of addition agents may be quite different in 
degree and sometimes in dirtKJtion from the friction- 
reducing value. Brownsdon» Southcombe, Wells and 
Waters, Clayton and van dor Minno report breakdown 
loads and wear under relatively severe oomiitions, 
and provide a fimd of information relating to ‘oiliness* 
and extreme pressure ed^xsts which can only bo 
partially co-ordinated ; it ai)poars ttiat tlie good 
qualities of extreme pressure oils can only be brought 
out at high pressure and spwd, loading to high 
temperature. 

In the papers dealing witli viscosity, that by Groff 
explains the xiso of a chart for the graphical solution 
of a nmnber of viscosity -temperature problems. 
Gen iossG dGScril>es the kinematic viscosity measuring 
equipment which lias boon adopted by the American 
Society for Testing Materials, and the new viscosity- 
temperature chart. Barr describes viscometer bath 
arrangements for high temporatures, and suggests a 
new empirical formula for expressing viscosity- 
tomiKjrature relationship. Suge gives an account of 
his methods and results of rneasuromont of viscosity 
up to high temperature and pressure ; ho fkids that 
the product of surface tension and coefficient of 
compressibility is a constant, and measures the 
thermal conductivity of oils. Bradford and Vande- 
grift quote Dow’s results on tiie efft^ct of pressure on 
the viscosity of mineral oils. 

Coming now to papers dealing with oxidation tests 
of oils, <£adr 0 ws finds that the rate of separation of 
water-in -oil emulsion is a good guide to the condition 
of a turbine oil in service. Moerbeek is critical of the 
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many oxidation tests for internal combustion engine 
oils on account of the disagreement between their 
results and the lock of correlation with engine 
behaviour ; he is pessimistic as to their ultimate 
capability of predicting the behaviour of oils in 
engines. Marches and Kamsbottom provide extensive 
results on the oxidation of oils with varying tem- 
peratures, time and motliod of oxidation. Hanson 
and Egorton, finding that gumming increases when 
engine knocking occurs and that nitrogen oxides are 
formed particularly under these conditions, have 
invest igatod the connexion between the two ; they 
find that nitrogen oxides, oven in small proportion, 
have a markocl catalytic effect on oxiclation, and 
suggest that this may bo one of the factors loading 
to lock of correlation between laboratory and engine 
tests. Moutte, Dixmier anct Lion find that they get 
improved correlation by first oxidizing the oil at low 
temi>eraturo and then subjecting it to high tem- 
l>erature, Evans and Kolman have found that soaps 
such as tin oleate can inhibit the catalytic effect of 
iron on oxidation, and by onglno tests have chosen 
optimum proportions of tin and chromium oleates 
for an engirui oil. 

The time has cic^rtainly not yet airived when the 
principles of lubrication can bo said to be satis- 
factorily established on a scientific basis ; clearly, 
much additional and carefully co-ordinated research 
of a really critical nature must be carrie<l out. 
Nevertheless, progress has been made and certain 
underlying physico-cjliomioal concepts are emerging. 
*l’ho jMipers oontriVnitod to this general discussion 
form on admirable review of the present position^ 
and their detailed study is recommended to all 
interostod in the theory and practice of lubrication 
and lubricants. 

H. J. G. 


Recent Advances in Horticulture 


M any useful reviews are contained within the 
pages of vol. 5 of the Horticultural Ed\ication 
Association’s yearbook for 11)37 “Scientific Horti- 
oulturo” (Pp. 19b4-xxxii, 3<s. 6d. not, from the Hon. 
Editor, S. E. Agric, Coll., Wye, Kent), which constitute 
a welcome channel for the tiistribution of knowledge 
from the research worker to the teacher of horticulture. 
“Some Recent American Work on the Copper 
Fungicides” is describtxl by Mr. R. W. Marsh ; Prof. 
Stoughton contributes “A Review of the Problem of 
Bud Dormancy”. Dr. O. N. Ptirvis discusses recent 
Dutoh rt^soaroh on the temperature requirements of 
hyacinths, and Dr. Meirioa Thomas has a paper on 
“Plant Hormones and Their Possible Importance in 
Horticulture**. Dr. F. Kidd and T>r. G. West show 
that apples destined for long-|>oriod gas storage 
sho\iid be picked within a fortnight of the ‘climacteric 
phase*. This is the time when growth in size of the 
apple ceases in autumn, and is indicated in practice 
when the fruit con just be detaolied by gently twisting 
it on its stalk. The late Dr. W. Maldwyn Davies 
describes the results of his exi)ernnonts on factors 
which affect the distribution of virus -transmitting 
aphids, particularly Myztis per«tcGP. Winged indi- 
viduals of this species fiy readily when the tem- 
perature reaches 05® F. Inoreaaing humidity deters 
the movement of winged aphids, and flight ceases 


completely when the wind velocity rises above four 
miles per hour. Dr. T. Whitehead has correlated this 
knowledge with a survey of districts in North Wales 
which are suitable for the growth of virus -free seed 
potatoes. 

Messrs. B. S. Furneaux and W, G. Kent have 
investigated a malady of fruit trees known as the 
‘death*. This is due to the suffocation of roots by 
rise of the water-table after planting in a dry period, 
whilst wind-rooking of newly plant^ trees is often a 
contributory cause. Research work in progress at the 
Jolm Innes Horticultural Institution is reviewed by 
Mr. W. J. C. Lawrence, and at the St. Ives Reeearoh 
Station by Mr. R. B. Dawson, who also contributes 
a paper on the routine management of lawns. Dr. 
W. G. Ogg discusses the reclamation of peat land and 
the utilization of peat as a mulch, as a potting 
medium, and as a source of organic matter for garden 
soils. Prof. G. W. Robinson discusses more general 
problems of horticultural soils. 

Papers dealing with })ractioal topics also appear in 
the volume. 

CHESHimx Rbssarch Station 

The twwity-oeoond annual r^rt* for 1$S6, of tlie 
Experimental and Reseoroh Station ^pem^red 
Nuraery and Market Gard^ Industriiea’ 
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Society, Liimtod, at Tumer*a Hill, Cheahiint, Herts, 
shows that much work is being directed towards the 
improvement in quality of tomatoes. The director. 
Dr. W. F. Bewley, and Mr. J. Harnett, have investi- 
gated the condition of tomatoes upon arrival at the 
wholesale markets in many parts of England, and 
much information has been mode available for 
growers. Manorial and crop -management trials have 
been continued, and a methocl for restricting the 
root systems of tomato plants within clay pots gives 
earlier ripening and enhanced quality. Soil heating, 
applied after the two bottom trusses have sot, gives 
a greater yield than the use of continuous ground 
warmth from planting time. 

The Station now possesses a mushroom house, 
where an attempt is being made to understand the 
cultural requirements of this plant, and where the 
incidence of pests, and the ai»pearance of undesired 
fungi, can bo studied and controlled. A truffle fungus, 
Psendobalsamia microsporat lias been described as a 
new invader of mushroom beds. Several new ftmgal 
diseases of flowering plants have been described. 

An interesting niethod of testing for the presence 
of spotted wilt virus in chrysanthemum plants lias 
l^een evolved. I'his virus is scarcely tolerant of 
oxidation, and it is diflloult to inoculate such hosts 
08 tobacco or tomato with it. A dilute solution of 
sodium sulphite, acting as a reducing agent, allows 
such inoculations to be performed with ease. Tlie 
occurrence of the eel worm Angv>iUulina dipmd upon 
the tomato has been recorded, and the marking of 
tomato fruits with circular rings is shown to be tlie 
result of drops of water containing Botrytis spores. 

Long Ashton Research Station 

The annual report of the Agricultural and Horti- 
cultural Research Htation at Long Ashton, Bristol, 
for 1936, sets forth the results of a number of in- 
vestigations which are especially practical in their 
oxitlook, A new section deals with soil surveys ; Dr, 
T, Wallace has described the soils in the Vale of 
Evoslmm, in their relation to fruit and vegetable 
crops, and Dr. D. A. Osmond has studied the more 
intensive problem of the Station’s jiedology. Mr. 
G. T. Spinks reports work in progress on apple 
breeding, and variability of apj>le trws on seedling 
and on clone rootstocks. 

Brs. T. Bwarbriok and W. E. Berry have carried 
out yield trials with vario\is black currant varieties 
in relation to the system of pruning adopted. They 
give the interesting result that hard pnming reduces 
the crop significantly in every cose. The same two 
workers have also inqiiired into the incidiuioe and 
spread of the virus disease of black cxirronta known 
as ‘reversion’. They indicate a correlation lietwecn 
the appearance of big bud, caused by a gall mite, 
and the virus, thou^ big buds have never been 
observed before the symptoms of reversion, on the 
same bush. This raises the possibility that the gall 
mites may be present upon a bush for some time, in 
numbers sufficient to transmit reversion, but in- 
sufficient to produce a gall. 

Dr, H, G, H, Kearns, Mr. R. W. Marsh, Dr. H. 
Martin, and Mr, E. Umpleby have a number of 
papers upon the control of pests and diseases by 
spraying, A third progress report on the use of 
combined washes is given, and sulphite lye has been 
used as 4m emulOifier, Dr, C. L, Walton shows that 
* type ia caused by the eelworm 

whida can also induce siinilar 


symptoms on onions, and in collaboration with 
Messrs, L. Ogilvie and C, J, Hickman, a study of the 
effect of nitrogenous fertilizers on potato ‘sickness’ 
has been made. The eelworm, Heterodera SchackUif 
which causes the troulile, evidently interferes with 
the nitrogenous metabolism of the potato, and the 
yield of tubers on ‘sick’ land can be inoreasetl by the 
apjilioation of nitrogenous manures. 

Mr. F. T, H. Pickford reviews the cider-xnaking 
trials during the year, and Mr. Vernon L. S. Charley 
contrihutcK two papers upon principles involved in 
the manufacture of fruit juice syrups. This work is 
of importance in providing a now and steady market 
for various fruits, and should help materially in the 
economic managoinont of the extremely variable 
yield of home-producml fruit. A study of the doimant 
buds of the cricket -bat willow, os they affect the 
wood, has been made by Mr. H. P. Hutchinson, who 
also inquires into the effect of lateral >)ranclies upon 
the jiroduction of sets in this Rpecies of willow. 

Culture of Amaryllids 

'Fhe American Amaryllis Society has decided upon 
the title H&rberiia for its third, and all subsequent 
year-books. This is to honour the pioneer work of 
William Herbert, whose published work on the 
Amaryllidacese appeared in 1837. Vol. 3 (Pp, 151, 
from the editor. Dr. Hamilton P. Traub, Mira Flores, 
Orlando, Florida, U.S.A., 1936) is dedicated to 
Arthington Worsley, whoso contributions to the 
culture of amaryllids are ocknowlcwiged in a short 
appreciation by Lonl Aborconway, president of the 
Royal Horticultural Society of England. The botanist 
will find much of interest in the volume, particularly 
in the sections dealing with the physiology of repro- 
duction and with genetics and breeding. Little is yet 
known about causes which influence the balance 
between flowering and vegetative propagation in 
bulbs. A paper on “The Propagation of Ze/phyranthea 
roam by IJndcr- *md Over- Feeding*’ by Dr. Hamilton 
P. Traub and A. E. Hughes, provides a welcome 
introducHon to tVie effect of soil nutrients upon 
propagation by bulbils. 1. W. Heaton describes the 
propagation of amaryllids by liestnictiou of the 
torminal bud, and Wyndham Hayward gives a 
methf)d for propagating Lycoris by basal incisions. 
Dr. Traub has a further paper on “Gnrwth Responses 
Following Stem Chittage of Amaryllids”. 

The most widely interesting contributions in the 
section on genetics and breeding are, j)erhaj)s, those 
which relate to the storage of pollen. It has only 
been possible in the past to oross-pollinate such 
varieties as overlapped each other in their times of 
flowering. It is now possible to store pollen of many 
species for a considerable time. Miss Norma E, 
Pfeiffer has shown that the best conditions for storage 
are provided by a temperature of 10® 0. with a 
relative lunnidity of 3.5-60 per cent. Dr. Traub 
shows how such a humidity can be preserved in an 
enclosed space by moans of saturated solutions of 
various salts. Dr. A. B. Stout has an article on the 
evaluation of horticultural clones of day lilies, and 
there are also papers upon specific genetic problems 
relating to the Amaryllidace® by S. P. Lancaster, 
G. W. Gibson, R. T. van Tress, and Wyndham 
Hayward. 

The section on colour description includes three 
papers on colour photography, and the colour charts 
of Fischer and the Royal Horticultural Society are 
discussed. 
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Science News a Century Ago 

Captain Back's Voyage in H.M.S. Terror 

At the opening meeting of the session of the 
Royal Geographical Society on November 13, 1837, 
many interested in Arctic exploration assembled to 
hear Captain (afterwards Admiral Sir) George Back 
(1796-1878) give on account of his voyage in the 
Terror, made at the instance of the Society witli the 
object of furthering knowledge of the North*W©et. 
Leaving England in June 1836, he passed through 
the Hudson Strait and sliortly aftei^wards in excep- 
tional circumstances was beset in the ice off South- 
ampton Island. Sp^saking of his experiences off the 
Island he said : '‘The frost-smoke that allured us 
vanished os we drew near, and the dark lanes of 
water from which it originated clos*«l firmly, to the 
uttor imiiossibility of proceeding one yard farther. 
Loft, therefore, to tlie influence of events, we were 
borne backwards and forwards, according to the 
eccentric movements of the ice, crowding sail when 
the least crack sfiowt^d a probability of an opening, 
or with the aid of saws, axes and ice anchors, working 
a few paces, until the most closely packed ice finally 
arrested our progress twelve miles from Capo Bylot, 
when only fifteen more would have ensured a safe 
wintering place in Duke of York’s Bay.” 

The ship remained fixed in the ice from September 
1836 until Juno 1837, when owing to the damage 
done to her it was necessary to return home. On the 
way homo she leaked so much as to need incessant 
pumping, and to secure the ship, said Back, “we 
were obliged to strap her together with the stream 
chain cable. ...” The Terror airived back in Lough 
Swilly on September 3, 1837. 

The Royal Society’s New Barometer 

On November 16, 1837, Francis Daily read a com- 
munication to the Royal Society, entitled “Descrip- 
tion of a new Barometer recently fixed up in the 
Apartments of the Royal Society ; with remarks on 
the mode hitherto pursued at various periods, and 
an account of that which is now adopted, for correct- 
ing the observed height of the mercury in the Society’s 
Barometers”. In the course of his paper, Baily 
referred to the height of the Society’s barometer 
above the mean level of the sea, about which there 
ax)pear8 to have been some xmeertainty. Thus prior 
to 1823 the cistern of the barometer is said to have 
been 81 ft. above the level of low-water spring tides 
at Somerset House, but without any information 
how this was connected with the sea. From 1823 
until 1826 inclusive, it was said to have been 100 ft. 
above the same level, and from 1826 until 1836 
inohisive the height is said to have been 83 ft. in. 
above a Jlxed rtmrk on Waterloo Bridge or above the 
mean level of the sea (presumed about 95 ft.). The 
discordanoo between the 81 ft. and the 100 ft, was 
aocoxuited for in os much as the old barometer prior 
to 1823 was fixed in the Council room while the 
Daniell barometer of 1822 was fixed in the closet 
adjoining the library on the floor above the Council 
room. With respect to the mark on Waterloo 
Bridge, the reference level was the surface of the 
granite pedestal at the base of the columns at the 
north abutment of the bridge and on the eastern 
side, a reference point “more durable, and more 
convenient than any mark that could have been 
inscribed by bands'*. 


Taylor’s Sdentific Memoirs 

On November 18, 1837, the Mechanics Magazine 
under the above heesiing said ; “The first volume of 
this collection of translations from the foreign 
scientific i)eriodicaIs is now completed, and we are 
sorry to the editor and proprietor has still to 
complain of a want of adequate patronage. He has 
suspended the continuation of the work for the 
present, to give an opportunity for men of science 
to come forward in its support, before he commits 
himself by commencing the second volxime. As the 
great utility of such a publication is too manifest to 
admit a doubt ... it is to be hoped that Mr. 
Taylor’s appeal will not be in vain. Richard Taylor 
(1781-1868) was a printer and naturalist and a 
member of various scientific societies. He was the 
publisher of the Anruds of Pkilosojdhy founded in 
1813, which was inoori^orated in 1827 with Tillooh’s 
Philosophical Magazine founded in 1797. 

Cholera in Africa 

Thb Lancet of November 18, 1837, contains the 
following information : “The cholera has just broken 
out in the Bey's Hospital at Algiers. On the 1 4th of 
October seventeen oases and nine deaths were 
reported. At Bona, whore the epidemic has been 
prevailing for some time, the number of oases on the 
17th of October had amounted to 318, the deaths to 
180. One of the most curious points in the history of 
the Asiatic Cholera is, perhaps, the steady proportion 
of deaths to cases which may be obsorv^ to have 
occurred in all parts of the world and in all climates. 
This fact proves how very little os yet has been done 
in the treatment of the disease 1” 


University Events 

Cakbbidok. — ^The Vice-Chancellor has announced 
that the University has received from Mr. J. W. 0. 
Hamilton, of Chesterfield House, 98 Great Tower 
Street, London, E.C.3, on album entitled “The 
Commercial Development of Radio-telegraphy, Tele- 
phony and Broadcasting”, and a cheque for £600 to 
found a prize for the enooura^ment of radio research 
in the University. Mr. Hamilton wishes the prize to 
be associated with the names of James Clerk Maxwell 
and Sir Ambrose Fleming. 

It is proposed that Prof. F. Dobenham and J, A. 
Steers, of St. Catharine’s College, be appointed to 
represent the University at the International Con- 
grees of Geography in Amsterdam on July 18-28, 
1938. 

London. — ^I’he degree of Doctor of Literature 
honoris causa was conferred on H.M. the Que^ in 
the presence of H.M. the King on November 10. 

The following doctorates have recently been 
conferred ; D.Sc. in chemistry on Mr. A. N. Dey 
(Imperial College— Royal College of Science) ; D.Sc. 
in statistics on Mr. M. 8. Bartlett. 

OxFOiiD. — The honorary degree of D.Litt. will be 
conferred oil November 20 on Dr. R. R. Marett, rector 
of Exeter College since 1928 and reader in social 
anthropology since 1910. 

K. A. H. Murray, of the Agrie^tur^ Hoononiles 
Research In^itute, has been eliwted add 

bursar of Linmln CoUege* 
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Societies and Academies 

Edinburgh 

Hoyal Society, October 25. 

J. W. S. Mabb : Antarctic surveys ; The work 
of the “Discovery” investigations (Bruce Memorial 
Prize lecture, 1936). The Discovery Committee, 
in spite of the heavy oonuriitments of a compre- 
hensive oceanographical programme, has not over- 
looked the urgent need for reliable charts of the 
little-known ^tarctio lands, and of the widely 
scattered, remote and frequently inaccessible island 
groups that are the dependencies of the Falkland 
Islands. Among otlier things it was this aspect of 
the Committee’s researches that Dr. W. S, Bnioe 
himself had so strongly supported in an interview 
at the Colonial Office nearly twenty years ago. 
In the twelve years the Discovery investigations have 
been in existence, much has been done to further 
existing knowledge of those distant coasts. Tlie carto- 
graphy of this region is emerging slowly from a state 
of uncertainty and confusion, and will, it is hoped, 
in time reach one which may prove useful to future 
scientific or commercial ontoipriso. 

Paris 

Academy of Sciences, September 27 (CM., 206, 
629-548). 

Chables Jacob ; Obituary notice of Albert Heim. 

LoT;ns Lapicque ; Isochronism as a condition of 
intercellular tremsmission of stimulation. 

Paitl L]6vy : New contribution to the arithmetic 
of products of Poisson’s law. 

Rodolphe Henbi Gekmay : The existemeo of 
functions associated with the solutions of completely 
integrable systems of total differential ecpiatioiis with 
linear coefficients. 

Santiaqo Antukez de Mayolo : The composition 
of the electron and the energy of fixation. 

PiBBBE DtJPiN and Louis SAORifc : The moosxiro- 
ment at a distance of the electrical state of tho surface 
of insulating bodies. 

Mixe. Suzanke Veil : The presence of iodine 
dissolved in aqueous solutions of potassium iodide, 
and the electrical properties of tlie modium. 

Heioii Moubbu, Michel Magat and Gkohges 
Wetroff : The stereochemical structure of phos- 
phorus pentaohloride. In an earlier pai>er, the authors 
have suggested that phosphorus pentaohloride exists 
in two forms, the solid state possessing an unsj^- 
metrioal structuie, the liquid form a syramotrioal 
structure. These considerations are applied to explain 
anomalies of electrical conductivity and dielectric 
constant described by various authors, and also 
certain differences in chemical reactivity. 

Amsterdam 

Royal Academy (Proc., 40, No. 7, Sept. 1987). 

J. OuiY i The energy and iwnetrating power of 
cosmic rays. A survey of the evidence for the energy 
and corpuscular nature of oosmio rays. 

F. M* JaJBOBB, J. TEE Beeu and P. Tebpstba : 
Optical rotation and rotatory dispersion in solution 
and in the crystalline state. 

P* }[«, VlWAnic, J. VAK Lee, Miss J. 0* tm 
Quakt and E* de Roy yakt Zuydewuk: New 
me^ods for ^ synthesis of ^yoerides (2). 


Miss W. A. Lub ; The optical spectrum of actinium. 
New liuee due to actinium. 

Miss J. G. Eymehs and H. P. Bottelier : Proto- 
plasmic movement in tho oat coleoptile as related 
to oxygen pressure and age. 

A. Kawaguchi : Tho relation between a metric, 
linear oomiexion and a non -metric one in a general 
metric space. 

P. Tebpstba and J. ter Bebo : The crystal form 
of some complex salts of triaminopropone with tri- 
valent cobalt and rhodium. 

A. W. H. VAN Herk : Tho ohomical processes in 
the spadix of Saurornafum.. 

G. C. Hibsch ; Outlines of a theory of tho Golgi 
bodies. (1) The Golgi bodies in space. 

L. H. Bbetschneiukb and J. J. Duyvknj^ he Wrr : 
The hormone chain : active urino substance ovary 

ovipositor in Rkodeus amarua. 

P. Julikn : (1) Distribution of tho blood groups 
in some pe>ople8 of Liberia and Siorra IjCoho. (2) 
Studies in bl(K)d gi’oup (iorrelatioiis in some pooples 
of Liberia an<l Sierra fjcono. 

Cracow 

Polish Academy of Science and Letters, July 1. 

W. Jacyna ; Tho thermodynamic scale below P* K. 
Data concerning the thermodynamic scale below 1 K. 
are doubtful for two reasons, the inexactitude of the 
tliermonnignotio equation and the irreversibility of 
the adiabatic demagnetization. 

T. Banachiewicz : The numerical solution of a 
system of linear equations. 

B. Kamiknski : Thermodynamical considerations 
on tlieloctrio potential and siuface tension. 

B. NiKijawsKi and Mixe. J. Wolnicka : The 
mof’f biological phenomena produced as tlie result of 
chomotro])ic irritation of the roots, 

H. Gbossfeld : Osmotic pressure and intravital 
coloration, 

H. Gross FELD : A method applied in researches 
on tho jiormoability of animal tissue cells. 

Rome 

National Academy of the Lincei (Atti, 25, 353-412 ; 1937). 

A. XB Miba Fernandes : Expressions for tho 
curvature of a surface. 

G, PalamA : The transformation of Gauss and tho 
Hermite polynomials. 

T. Turbi : An obsorvation on the olaesification of 
curves of the second kind. 

G. CoLONNETTi : The clastic oquilibrium of systems 
in which non -elastic deformations also occur (1). 

G. Pebbtti ; Plastic sources. 

C. Tolotti ; Generalization of Dirac’s equations 
for the space of general relativity. 

L. Cavallabo : Absorption b^ds in polar sub- 
atanoes at very high radio fraquenoies (1). 

A. Manoinx ; Aromatic nitroderivativos (13). 
Some substituted a-naphthylaminae. 

G. Dal Pxaz ; Geological structure of the Aiistrides 
(6). Some further work on the Austrian alpine 
system of the Eastern Alps. 

A. Cavinato : Morenoeite from Val Malenoo. 

G. Bobzini : Observations on the parasitism of 
Sclerotinia lib^rtiana BcleroHortm Fuck associated 
with other fungi. 

A. Salvatobi : Further contribution to tlie study 
of poflt-oporatiem bypochlorBsmia. 
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Forthcomii^ Events 

[Meetings mctrked fvith an asterisk are open to the pnblic.] 

Monday^ November 15 

KoyAIv UiSOaRAPHICAU SooiKTY, at 8.30,— H. Ht. J. B. 
Philby : “The Land of Sheba” (Asia Lecture). 

Tuesday, November 16 

Chadwick PcBiitc Lkctttkk (at Manson Houko, 26 Port- 
land Place, W.l), at 6.16,“-l>r. Bernard Myoi*H ; “The 
Promotion of Health in the Empire Citizen”.* 

GR1C8HAM CotXKOK, BASINfJHAUL StBKKT, E.C.2, at 6. 

A. R. Hinks, F.R.S. ; “Nebiilte as External Calaxioa” 
(auccoediiig lectures on Nevomber 17, 18 and 19).* 

Wednesday, November 17 

K 0 VAI.M 10 BOSCOPTCAU SociKi’Y, at 5.30. — J. E. Bomartls, 
F.K.S,, and F. V. W elch ; “The Principles of Fluorescence 
Mit^roscopy”. 

Thursday, November 18 

London Mathematic ai, Society, at 5 (at the Royal 
Astronomical Society, Burlington House, W.J).-— 
Annual General Meeting. 

Prof. G. B. Jeffery, F.R.S. : “Mathematical Studios 
in the Modern Fnivorsitics”, 

Chemical Society, at 8. — Jjr. J. M. Roberlson : “Bond 
Character and Interatomic Distance”. 

Society for Constructive Birth Control and Racial 
pROOBKSS — (at Manson House, 26 Portland Place, 
W.l), at 8. — Annual General Mooting. 

Dr. Marie Stupes ; “'fhe Year’s Work, and Behind 
the Scones in tlic Present Crisis”, 

Friday, November 19 

Royal Institution, at 9. — Sir William Bragg, O.M., 
F.R.S.: “Clay”. 


Appointments Vacant 

Arri-iCATioNH ar(‘ for th«^ following ajiimintinnitK, <m or 

brforc tbo nmuMoiiod : 

bK0TiTKV.n IN EiiKOTRlCAL KNtUNKKRiNti In the Wolvcihamplen and 
.HUlfordshire 'Peol/nlcal CoJlcae— 'fhe Dln^fjl-or of Kducaiion, Nortli 
.Sired, Wolverliampton (November 13). 

Lkctukkk in Wnoinebkino In SoutlelSast Essex Technical College, 
Dagenham “Tlic Clerk to th(' (iovernora (November 15). 

Assistant Knoinber In the Road» Department of the Minintry of 
TranAport -The KMablwhiutinl, Uthcer, Mlnlntry (d* Transport. Metro- 
tMJle HuUdiiiR!*, Norllnimberland Avenue, W.C.2 (Novcmlx-r 17). 

Hcirntikic OrncKK in the Air Ministry Selentitie Research Hook- - 
Tlie Seendary, Air Ministry (S,2,d. Room 40.5), Ad^trai HoB»e, 
Kingsway, \V.(;.2 (November 20). 

1’RCHNicAn Okkiorh ill the Direetoratc of Armament Development 
ivi the Air Ministry — Tlic Secretary, Air Ministry (B.2.d. Room 40(t), 
Adastral Houne, Klngsway, W.(.’,2 (November 20). 

.U'NIOR SciENTmc Officrrh In the Electricity, Radio and Aero- 
dynamltjB Departments of the National PliyRleal Labomt-ory, Ted- 
dington. Middlest'X — Tim Director (November 22). 

i*nvBiciaT at the Liverpool Radium Institute, 1 Myrtle Street, 
Liverpool — The Secretary' (NovemlRir 30). 

VROFK 88 OR OK Physics in University ('oUege, Aberystwyth — ^The 
Principal (NovemlMT 30), 

PROFBRSOE or CHEMISTRY in the University of Cape Town— The 
SecTctary, Office of the High Commijwioner for the Union of South 
Africa, Trafalgar Bqnare, W.(’,2 (December 16). 

Dewar Eiwkaroh Kmi.low in CRYSTALtooRArHY in the University 
of Kdlnburgh-™The Secretary (Deeemlx^r 16). 

(IRNKTICIBT to the Rubber Research Hcheme (Ceylon)— The .Secre- 
tary, Umdon Advisory Committee for Rubber Research (Ceylon and 
Malaya), IiniH'rial lUKtitute, B.\Y,7 (December 31). 

JUTM Bpbciawst to the Imlliin Central .lute Committee— Tim Klgli 
Commissioner for India, General Department, India House, Aldwycii, 
W.C.2 (Decenilwr 31). . j . 

STEVOTirRAi. BSOINKIRINO AfwtgTAHTfl in the Directorate of Forti- 
Works of the W at The Under-Secretary of State 

(C.6>, The War Offle**, Laml/m, S.HM ((^uote Appts./.'id). 

Skhior and JrNiOH Rshkarou AsaisTANi’R in the Courtauld 
Institute of BtoohemUtry, MldtUoscx UoaplUi, WM— (The Secr<?Ury), 
SBintm Leothrek in Oiweral and iNOROAmc Chrmiotry in the 
Secretary, Unlveraltiw Bureau of tlie 
Britliih Empire, 6^ Gower Street, W.C.l. 

Senior Lbotjrsr IN AKATOMV in the Univeraity of Melbouroe-- 
^ tnlverslttes Bureau of the British Empire, SSa Gower 


Official Publications Received 

Great Britain and Ireland 

Foujatry Commission. Ixsafiet No, 22 : Pruning in Toung Planta- 
tions, Fp. 12. (London ; Forestry Commission.) 12610 

Technical Publications of the International Tin Research and 
Devolopment Council, Series A, No. 63 ; Tlie Corrosion of Tin in 
nearly Neutral Solutions. By Dr. T. P. Hoar. Pp. 16, Free. Series 
A, No. 64 : SurfiMsc Tension and Viscosity Phenomena in Tinplate 
Manufacture. By Dr. Bruce Chalmers, rp. 10. Free. (Ixmdon : 
International Tin Research and Development Council.) (2810 

Rothamsted Exinsrl mental fltatlon, Harpenden : Ijawes Agricul- 
tural Trust. Report for 1986, l*p. 294. (Harpenden : Hothomsted 
Experimental Station.) 2r. Oj. (2810 

Institution of (Jas Engineers. Publication No. 102 : The Diw- 
Tempcirature Carbonisation of Scottish CAnncl. By Dr. J. G. King 
and James Jamieson. Pp. 16. Publication No, 166 : Third Report of 
tl»e Research Executive Committee, 1936-37. Pp. 24. Publication 
No. 167 : Forty-flrKt Rpp()rt of tlic Joint Research Committee of tlic 
Institution and D’icds University — The Investigation of the Use of 
Oxygen and High rressum in ttaslflcatlon, Part 2 : Synthesis of 
Gaseous Hydrocarbons at High ProMuro. Pp. 48. (London : 
Institution of Gas Engineers.) [2810 

Hull Museum Publications. No. 101 ; The Nirios, the first Steamer 
to Cross the Atlantic. By Tliumae Sheppard. Pp. 15. No. 193: A 
Roman and 8ax*m Sites at Elmsw'elL East Vorks,, 1936-1036, By 
Anthony L. Congreve. Pp. 28. No. 194 : Excavations at the Roman 
Town ai Brough. K. Yorkshire, 1986. By Philip Cordcr and the Rnv. 
Thomas Romans, Pp. 694-3 plates. (Hull ; Hull Museum.) (2910 
Decennial Index of The Analyst ^ the .lonrnal of the Society of 
Pnhllc AiialyHta and other Analytical (!heml»t». Vote. 61-60 (1926- 
1936). Compiled by M, B. KlUott. Pp. 467. (Cambridge : W. Hctfcr 
and Sons, Ltd.) 25 ji. net. (2910 

IILAWS Monographs and Reports, No. 4E ; Tnstruotirtns for dealing 
with Rabbits. Compiled by Capt. C. W. Hume, Second (idlilon 
(revised), Pp. 16. (London ; University of London Animal W'cl* 
fare Society.) [3010 

Other Countries 

Institnti) Nacional dc Teclmologla. Copaes do Brasil : Resinas do 
.latoi4, TraiK)cA e Jutaliycica. Dios Jos6 Lnls Rangel c Haya 8. 
Schneider. Pp. 424 2 plates. Nota sobre os Pho8phat4>s dc Trauhtra 
(Bauxita e laterita phospliorosa.) Por S. Fi-des Abreu. Pp. 884*4 
plates. Rochas oleigenas do BmAtl e stui aproveltamento. Pclo S. 
Frdes Abreu, Pp, l62-i- 10 plate's. (Rio de Janeiro ; Institute Nacional 
do Technologla.) (2610 

MemotrH of tho Geo]ugle.al Survey of India. PalfoonUdogla Indica, 
New Scries, Vol. 22, Memoir No. a ; ('ambrlan Trilobltas Htun Iran 
(Persia). By W'. B, K. King. Pp. lv + 22 4 2 plates. (Calcutta: Geo- 
logical Burv4>y of India.) 1.14 rupees ; 3«. 8a. [2610 

Zwelundsfjchrigster JahresbtTicht fiber die TAtigkclt der Doutachen 
Seewarte, 3936. J‘p. 40. (Hamburg : Deutsche Beewarto.) [2610 
Forestry Pamphlet No. 6 : Fon»«try and the Oil Industry. Pp. 4- 
(Port-of-8pHin : Govcnimcnt Printing Office.) 12 cents. [2610 
RojW)rt of the Aeronautical Research Institute, TOkyfi Imperial 
University. No. 165 : Some Effects of Ignition Timing and Rate of 
Burning on the Tticrmodynamlcal Performances of Hlgh-BjKM:d Com- 
pression-ignition Engines. By Seilchi Awano. Pp. 20. (TflkyA : 
KOgyd Tosho Kabusnlkl Katetia.) 65 sen. (2510 

Nyasaland Protectorate. Annual Hept>rt of tlto (hu^loglcal Survey 
Department for tho Year 1936. Pp. 24. (Zoral»a : Ot»vermnont 
Printer.) 2#, 6d. [2610 

N.Z. Department of Holentific and IndtmtTlai Kosaoroh. Apia 
Observatory, Apia, Western Samoa : Annual Report for 1984. Pp. 
J2I. (Wellington : Government Printer.) 6s. [2710 

Ostrte. Vol, 4 : Incunabula Sctentlflca et Mcdica. By Arnold C. 
Klebs. Pp. 359. (Bruges : St. Catherine Press, Ltd.) [2710 

Smithsonian Institution : Bureau of American Ethnology. BuUattn 
116 ; Ancient Caves of the Great Salt Lake Region, By JuJian M. 
Steward. Pp. xiv f I3i 4-9 platee. (Washington, D.O. ; Govemmimt 
Printing Office.) [2710 

Maryland (Jcologlcal Survey, Vol. 18. Pp. 2954*46 plates, (Balti- 
more, Md. Johns Hopkins Press.) (2710 

Smitlisonlau Institution : United States National Museum. BuUetin 
169 : The Fort Union of the Crasy M.ountaln Ifiold, Montana, and its 
Mammalian Faunas. By George Gaylord Bimmcm. Pp. x 4* 287 4- 10 
plates. (Waaidngton, D.C. : Government Printing OffioaJ 46 

cents. [2810 

Tanganyika Territory : Department of Agri(sulture, Annual Report, 
1986. Pp. 100. 4«. Pamphlet No. 16 : The Steal Experimental Btatlra ; 
Report for tho Year lOiSo. Pp. 12. 6d, Pamphlet No. 17 ; Ropofte 
fYom the General Ex(>erlmental Farms, 1936. Pp. 40. 6d. (Dar es 
Salaam : Government Printer.) (2810 

National Eescaroh Council of Canada. Bulletin No. 18 : Cfiiemloa) 
Weed Killers ; a J^ivlew. By W. H. (Jook And A, C. Halferdahl, Pp, 
111. (Ottawa : National Research (Jouuotl of Canada.) ^25 

cents. [8010 


Cataloguesv etc. 

Apparatus for tho Meaauroment of Dielectric Constants (Dtpole 
Measurenteats). (Dipol 36.) 1^. 6. (Delft: P; J. Kipp and Eonen; 
Loudon : W. Edwards and CoJ 

Voyages and travels, Aipericana, Importanct Htetorlea) WorMi 
B»ly Sol^fio etc. (Oataloc(ie No. 617,) Pp. 7*. <IUmdrtl t 
Fianote Edwards. LtdU) ^ 

V^nnm. (Ctetaiogiio No. P8.) Pp. 6S. (Ddn Haag : Antltpiariailt 
w. Junk.) 
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Social Aspects of 

T hough there is still a tendency among 
certain people to deplore the passing of the 
“good old days’", it has to be acknowledged that 
during the past century and a half the lot of 
the poorer sections of the populations of western 
Europe has been enormously improved. In the 
I>a8t, war, famine and j^estilenoe have decimated 
many countries ; to-day, in Europe, famine is the 
exception and many types of pestilence have been 
already almost forgotten, although the widespread 
occiirrenoe of infectious diseases, especially in- 
fluenza in pandemic form, yet offers many problems 
for preventive medicine. The advance in public 
health and well-being, strikingly shown by the fail 
in the death-rate and the extension in the 
expectation of life of the individual, was made 
possible by the advances in sanitation and medical 
knowledge, and the improvement in the social 
conditions of the lower-income groups was due to 
the rapid growth of wealth, which resulted mainly 
from the advances in scientific knowledge and its 
application. The awakening of the social conscience 
of the community has frequently played no mean 
part in these advances. 

In spite, however, of the improvement in the 
health of the people, it is only comparatively 
recently that it has been realized what an important 
part nutrition plays in maintaining health : with 
increasing wealth, diet has become more abundant 
and more varied, bat the improvements in the 
past have been lazgely the result of the unconscious 
and instinctive groping of men for a better and 
more abundant life. To-day, medical science can 
state, within liinits, what is a good and what is a 
bad diet : it is possible from dietary 

Studies to deMrmim w ^ eating 

the right erf food in sufficient quantities. 


Nutritional Science 

Further, our knowledge of the results of consuming 
ill- balanced diets has increased to the extent of 
enabling us to say, in many cases, from a clinical 
examination, whether malnutrition is present and 
what particular element in the diet is lacking, oven 
apart from the obvious octnirrence of what are 
now known as the frank ‘deficiency diBOoses’, such 
as scurvy, rickets or beriberi. 

Perusal of the recent report of the League of 
Nations on nutrition, reviewed elsewhere in this 
issue, shows, however, that in spite of the general 
improvement in the social conditions of the poorer 
sections of the communities of western Exirope 
in recent decades, much malnutrition still exists, 
even in the richer countries. The evidence is 
both clinical and economic : dietary and income 
surveys have shown that among the lowost-inoome 
groups it is simply impossible for the members 
to obtain a proper diet, since the family income 
is insufficient ! Nutrition policy, therefore, must 
be directed both to educating people in the 
elements of correct dietetics, and also, which is 
even more important, to enabling everyone to make 
full use of our present knowledge, by bringing the 
foodstuffs essential to health and physical develop- 
ment within reach of all sections of the commiinity. 
No campaign for improving physical fitness can 
succeed when nutrition is at fault. 

What, then, does improved nutrition imply ? 
Usually an increased consumption of animal pro- 
tein, milk, eggs, Tat* fish, green vegetables and 
fresh fruits, with a decreased consumption of 
cereals : in other words, a decrease in the con- 
sumption of the purely energy-bearing foods, and 
an increase in that of the so-called “protective” 
foods, wbidi are in general the more expensive. 
Dietaiy^ surveys have shown that with increaring 
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inoome, more of the protective foods are consumed ; 
the problem is therefore largely economic — ^how 
to increase the incomes of the more poorly paid 
sections of the community, or, alternatively, how 
to reduce the price of the protective foods, which 
comes to the same thing. One objection, that the 
shift in consumption will cause distress among 
many agriculturists, is sliown in the League of 
Nations report to be of no weight. For many 
years agriculture has been adapting itself to just 
such a shift in consumption, which has occurred 
with the general increase in wciilth of many 
countries ; moreover, cereals formerly produced for 
human consumption can also be used as animal 
feed when the demand for moat and milk increases. 

It is impossible to-day for Governments to 
divest themselves of responsibility for the nutrition 
of their peoples ; nutrition should be considered 
to-day the most import;ant of all the social services. 


Education in the correct principles of nutrition 
and avoidance of policies which may prevent the 
full use of adequate diets should bo the foremost 
considerations of legislators as steps in the im- 
provement of the well-being and health of their 
peoples. It must be emphasized that the problems 
are indeed complex ; thus a simple reduction in 
the price of food may benefit the urban consumer 
but bring ruin and malnutrition to the agricultural 
producer. 

The League’s report, on nutrition should be 
in the hands of all who have the welfare of the 
people at heart, especially' those entrusted with the 
direction of policy. If Governments can achieve 
for their peoples adequate levels of food consump- 
tion, further progress, in no way less spectacular 
than that achieved during the nineteenth century, 
can bo made in increasing the quantity and raising 
the quality of human life. 


Logic and Empiricism 


Actes du Congt^ International de Philosophie 
sdcntifiquc/ Sorbonne^ Paris, 1935 

1 : PhiloRophio seioutifiqne et empirisme logique. 
Pp. 81. 12 francs. 2 : Unit^ de la science. Pp. 
77. 12 francs. 3 : Langago et pseudo-problfemes. 
Pp. (K). 10 francs. 4 : Induction et probability. 
Pp. 05. 10 francs. 5: Logique et experience. Pp. 
80. 12 francs. 0 : Philosophie des mathyraatiques. 
Pp. 85. 12 francs. 7 ; Logique. Pp. 73. 10 francs. 
8 : Kistoiro do la logique ot de la philosophie 
scientifique. Pp. 92. 12 francs. (Actualitys 

scientifiques et industriolles, 388-395.) (Paris : 
Hormami et Cie., 1930.) 

S CIENTIFIC philosophy may be in a state of 
flux in its details, but there is one guiding 
principle which seems to give at least a unity 
of purpose to the numerous schools of thought 
which have made logic their chief interest. This 
principle requires that the reconstniction of our 
knowledge should be made on the basis of ex- 
perience alone, free from anthropomorphic addi- 
tions, and by means of a unified scientific language 
shaped out of logical syntax. Let it be said at 
once that few thinkers would dispute the funda- 
mental importance of this principle, provided that 
it is interpreted in a liberal spirit. It seems, how- 
ever, that the more vocal logicians of to-day 
deliberately restrict experience to sense-data alone, 


thus leaving out those no loss important aspects of 
experience which refer to moral, cesthetic, mystical 
and religious veJucs. Without arguing the point 
as to whether it is possible or not to achieve a 
complete synthesis of our knowledge with these 
initial restrictions on the meaning and acception 
of experience, it can be admitted that this narrow 
interpretation of the guiding principle of scientific 
philosophy has aroused the enthusiasm of all 
those important thinkers who have adopted 
Russell’s motto that logic is the great liberator of 
the mind. The Paris Congress of Scientific Philo- 
sophy is the first result of their intellectual crusade, 
though some of its meetings were tempered by 
the presence of more traditional thinkers. 

Unity of purpose, however, is not incompatible 
with difference of interests ; and it is not one of 
the least remarkable aspects of the vitality of 
logic that it has develop^ in so many directions. 
The variety of the papers under review bear 
witness to this statement. Thus, the first fascicule, 
devoted to * ‘Philosophie scientifique et empirisme 
logique”, contains a series of declarations of faith 
in logical empiricism by some leaders of the 
movement such as Russell, Frank, Reichenbachr 
Carnap, Neurath, Enriques, Morris, Wiesneir, 
Chwistek, Kotarbiuski, Ajdukiewicaz 
Louis Bougier, who organized the Congi^ 
ably and supervised the publicai^on of tho papers* 
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Most of them are inclined to think that speculative 
metaphysicB does not oven deserve the honour 
of a discussion* and they busy themselves with 
the organiawition of a ‘^scientific empiricism which 
by doing justice to the three dimensions of moaning 
is able to unite the attitudes of formalism, prag- 
matism and traditional empiricism, and at the 
same time to give the promise of resolving the 
inadequacies which have beset previous forms of 
empiricism** (0. W. Morris, 1, 56), The elimination 
of idealism from mathematics as well as from 
other sciences is suggested by the use of the super- 
general science of ‘semantics* (Chwistek, 1, 79). 

The conditions of unifying the sciences and of 
illustrating their unity by means of an Inter- 
national Encyclopeedia, are discussed in the se<iond 
fascicule, “Unit6 de la science’*, in which, besides 
the able papers of representatives of the Vienna 
Circle, there is an important contribution by 
T.<ecomtG du Noiiy on the unity of the method 
of the pliysical and biological sciences, and an 
excellent discussion of the notion of ‘type* by 
C. G. Hempel and P. Oppenheim. With regard to 
the International Encyclopedia, as originally 
conceived by 0. Neurath, its purpose will be to 
show the ‘structure* rather than the totality of 
our knowledge ; and because of its purpose, it 
will have to make use of ‘graphical representation’ 
as an essential element of unification of our know- 
ledge. The main conception and general plan of 
this International Encyclopaedia have been ap- 
proved by the Congress, which passed a resolution 
expressing its willingness to co-operate in the 
execution of the scheme, and appointed a special 
committee to discuss ways and means of unifying 
logical symbols. Semantics and linguistics are the 
subjects of the third fascicule, “Langage et 
pseudo-problimes”, which contains papers by 
Tarski, Padoa, Chevalley, Rougier, Vouillemin, 
Matisse, Feigl and others. The accusation levelled 
by Rougier against Aristotelian logic, that it helps 
to create pseudo-problems rather tlxan solve them, 
is more dogmatic than convincing. A direct reply 
to this charge is given in a paper by the present 
writer on the significance of logical symbols. 

Two essential problems of logical theory are 
discussed in the fourth fascicule, “Induction et 
probability**, by Reichenbach, Carnap, Schlick, 
Zawirski, Hosiasson and Finetti. The arguments, 
however, are rather one-sided, as they refer to 
Reichenboch’s well-known doctrine of probability, 
and to the assimilation of probability with a 
plurivalent logic proposed by the Polish school. 
Though the debate of this dual problem would 
have gained' if it ^yere less restricted, the papers in 
this fasetcule clarify many aspects of the esoteric 
of logical mh|^cism . 

Tb^ SS&i *T«ogique et experience”, 


contains papers on definition and experience by 
Ajdukiewicz, Benjamin and Benaud, on the 
formalization of experience by Petiau, Destouches, 
Mytadier, Habermann and Chwistek, and on 
protocol-judgments by Braithwaite, Rasmussen 
and Grelling. Most of the arguments refer to 
physical experiments rather than to physical 
experience under the influenoo of different types 
of causes and conditions. Owing to tlie paramount 
importance of exj>eriance in logical empiricism, it 
was legitimate to expect a fuller treatment of 
sense -data and of their integration in a unified 
system of knowledge. 

The sixth and seventh fascicules deal res^^ec- 
tively with “Pliilosophie des mathymatiques” and 
with “Logique**. This seems to point to a real 
division between mathematics and logic, a con- 
(Xiption heretical to the Russellian tradition, but 
none the less true and widely accepted. It inspires 
most of the papers on mathematics and reality 
(Gonsoth and Lautman), on the theory of groups 
(Juvet, Bouligand, Destouches), or the intuitionist 
logic (Mania, Jaskowski, Reymond, Becker and 
Schreoker), on logical 83 aitax (Tarski, Helmer, 
Sperantia and Lindenbaum) and on mathematical 
logic (Bachman, Padoa, Bergmann and others). 
These papers carry further the process of clari- 
fication of matliematical logic which was initiated 
when flaws were discovered in the awe-inspiring 
and monumental “Princiipia Mathematica”. 

The historical aspect of the problems raised by 
logical empiricism is the subject of the eighth 
and last fascicule, “Histoire de la logique et de la 
philosophie scientifique**. One will not find in it 
any elaborate considerations about the historical 
development of logic as a whole. With the excep- 
tion of an essay by Jasinowski on the limitations 
of Greek mathematics, all the other papers (Scholz, 
Reymond, Bachmann, Padoa, Tegen, Ayer, Hol- 
litscher, Zervos, Jorgensen, Frank and Heinemann) 
refer to the development of logical empiricism in 
the various countries of Europe, and to some 
particular aspects of the development of mathe- 
matical logic. As such they are very valuable. 
Ayer’s paper on the analytic movement in British 
philosophy is particularly interesting, inasmuch as 
it explains some fundamental difierences between 
this movement and the Continental developments 
of logical empiricism. 

The importance of some of the technical results 
obtained by those who favour logical empiricism 
explains why tliis school of thought continues to 
attract much interest and controversy ; and though 
logical empiricism has now lost the aggressiveness 
it showed at its earlier stages, it has still ^reat 
vitality and real influence, which cannot be 
neglected in assessing the philosophical climate of 
our generation. T. Obbsinwood. 



868 


NATURE 


No'^nBMBER 20, 1937 


A Survey of Organic Chemistry 


Lchrbuch dcr Chcmie 

Von Prof. Walter Hiickel. Teil 2 : Organisehe 
(.hernie. Pp. xvi -f 602. (Leipzig : Akademische 
VerlagsgeseUschaft m.h.H., 1937.) 18 gold marks. 

author of a compact text-book of organic 
A chemiatry lays himself open to criticism 
because his selection of subject-matter can never 
meet with complete approval of other teachers and 
writers on the subject. Stressing fundamental 
principles and including only such descriptions of 
compounds as ho deems necessary for the purpose 
of illustration, liis work will probably be judged 
as Jacking in subject-matter, a fact of which the 
author is fully conscious, realizing that, in its 
forty volumes, the present edition of Beilstein’s 
“Handbuch** is still incomplete and when finished 
will only deal with the subject-matter of organic 
chemistry up to 1919. The literature of organic 
chemistry must be much greater than that of any 
other experimental science, and this literature 
takes little or no acc;ount of the vast amount of 
information obtained through detailed investiga- 
tions by large industrial organizations. The rapid 
growth of this literature makes the writing of 
new U^xt-books of organic chemistry increasingly 
difficult, and the justification of their publica- 
tion should lie in the up-to-date treatment 
of (classical organic chemistr}^ and the careful 
choice of subject-matter to illustrate the general 
principles. 

Prof. Hiickel is not only an investigator but is 
also the author of the well-written "‘Theoretical 
Outlines of Organic Chemistry”, of which the 
second edition appeared in 1934. To many British 
readers the present work will seem more old- 
fashioned than they would expect from him. 
On the other hand, the order of the subject- 
matter is different from that in many text-books, 
and few authors would discuss the alkaloids before 
the syst/ematic treatment of stereochemistry and 
aromatic compounds. 

Prof. Hiickel has restricted the subject-matter 
of systematic organic cliemistry to meet the first 
requirements of the general student and the large 
class of those who arc required to possess a know- 
ledge of organic chemistry as a medical science. 
He has omitted, for example, a number of the 
so-called classioal syntheses, including those of 
quinoline, isoquinoline and indole. From a 
Mological point of view, it can be maintained that 
these are key substances the study of which the 
author might have included in a book to be used 


by biology students even if other subjects had to 
be dealt with in loss detail. Even urea, the syn- 
thesis of which marks the beginning of systematic 
organic chemistry and which might well form the 
starting-point of a modem course of lectures 
in the subject, has to be given a far too con- 
densed treatment so as to provide space for 
much more ‘spectacular' and Mghly complicated 
subjects. 

The survey of organic chemistry given by Prof. 
Hiickel is much more comprehensive than that 
usually given in a text-book of this type. There 
would appear to be justification for the inclusion 
of the good but nec^essarily brief accounts of the 
carotenes, vitamins and the hormones, including 
the sex hormones ; but it may be doubted whether 
the student has gained sufficient knowledge from 
the previous hurried treatment of the simple and 
fundamental compounds to appreciate fully the 
complexities of this advanced work. The additional 
disadvantage lies in the fact that perhaps many 
readers will not realize that this is far from being 
a finished chapter in organic chemistry. Un- 
doubtedly, the average student will find this book 
inspiring because the subject-matter is dealt with 
so broadly, althougli ho may not realize at this 
stage that there are defects in the treatment of 
what he may have come to regard as the dry 
bones of the subject. 

One unusual and interesting feattire in this kind 
of book is the inclusion of short biographical 
notices in appropriately placed footnotes. It is 
perhaps natural that the great majority of these 
are of German chemists, and of British modem 
investigators Prof. Robert Robinson is the only 
one so distinguished. Without detracting from the 
work of organic chemists in other countries, it is 
rather remarkable that in this modern text book 
there is no mention of the classical work of Sir 
William Pope or of Sir Arthur Hanlen in con- 
nexion with the development of our knowledge of 
stereochemistry and fermentation respectively* 
Omissions are not confined to the work of non- 
German investigators. The account of the re- 
actions of aromatic diazo compounds is very brief, 
and there is no mention of the well-known (Biurt) 
reaction which now constitutes the method 
the preparation of aromatic arsenical compounds 
of various types of the highest importance as 
obemothmipeutical agents. 

There are a few typograpMoid erme, and the 
wrong formula for tbyyorfne may be one ^ 

It is much more serious as 
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lack of care in the compilation of the book that 
the crystal drawings of the enantiomorphous 
ftodium ammoniiun tartrates reproduced by the 
author and evidently copied from older text-books 
have little relation to the crystalline forms of these 


oO!(f 

Bubstanoos and may be described as representing 
crystal monstroaities. It is unfortunate that the 
author of a new text-book should be so uncritical 
as to reproduce what has long been known to be 
an error in older books. Ch:arlbs S. Gibson. 


Religion and Medicine of a West African People 


Religion and Medicine of Ga People 

By M. J. Field. Pp. xi + 214 -f 16 plates. (London : 

Oxford University Press, 1937.) 17^. M. net. 

T hebe is a charming feminine inconsistency 
between Miss Field’s annotmcement that she 
refrained from studying anything that anyone else 
had over written concAjming the subject upon 
which her own researclios wore to be directed — 
her only lapse in this respect being the ‘'per- 
functory” perusal “eight years ago” of a work 
dealing with a neighbouring tribe~and her 
acknowledgement of advice and criticism from 
various experts in her particular subject. 

The author may, however, have had in mind 
the example of certain anthropological students, 
who, having sat with reverence at the feet of some 
great master, the originator of a new school of 
thought, ore so influenced by his t-oaching 1-hat 
they, perhaps unconsciously, fed further proofs to 
back up-~or to bolster up —those pet predilections 
of a beloved teacher. Modem youth, however, of 
both sexes, is now inclined to display independence, 
and the functionists, diffusionists and what-nots, 
need not be surprised to discover rebels in the 
ranks of former pupils. It is well that it should be 
so. There is no sdenoe where an open mind and 
freedom from preconceived ideas are more essential 
than in a study of mankind’s primitive institutions. 

The title of this eminently sympathetic and 
thorough piece of field work perhaps disarms one 
otherwise obvious criticism. 

It deals — and only purports to deal — ^with 
“religion and medicine” ; in anthropological 
parlance, the latter term is often synonymous 
with the former. Yet there will be many, besides 
the writer of this notice, who would have wished 
to know more of the origin of this interesting West 
African people. Their curious affinity in customs, 
in language, and most of all in their folk-lore, with 
thdr northern neighbours, the Twi-speaking tribes, 
i» vwy marked. Miss Field states, for example, 
that the religious songs at a certain ceremony were 
in the forgotten “Obutu dhJect”, and adds that 
these were ctften to both singers 

aM bearii^V*. In a footnote, however, she states 
that fer informants insisted that this ‘"gibberish” 


was Twi, but she adds that could not be so, for 
it would mean that the particular custom was a 
late, not on early, cult, “Fleeting glimmers” such 
as this — to use Miss Field ’s own expression — make 
us all the more anxious to probe still further into 
the question how far the GS have been influenced 
by their northern neighbours. 

The book plunges straight away into an account 
of (Ja goflfi and their servants. In the first para- 
graph is the arresting statement that the whole 
idea of the fetish is foreign to Oft worship. “The 
typical Ga high- priests,” the author writes, “have 
no fetishes and are not fetish priests”. There is, 
of course, now, every reason to believe that among 
the Twi and Ashanti, the indigenous cults were 
equally free from the influence of the suman. 
These Ga people of the lagoons and Atlantic free- 
board appear, in spite of centuries of contact with 
Europeans, to have retained, unchanged, certain 
primitive institutions which have been lost or 
become obscured among the inland tribes. This 
has perhaps been due to the greater wealth and 
rise of native kingdoms and warlike confederacies 
among the latter, which postulate external in- 
fluences, in their case, from the north, that is, 
from the great inland kingdoms of Ghana and 
Melle. 

Miss Field also refers to the survival of priost- 
kings, still faintly discernible in the Ashanti 
Asdse-wura (master of the earth) and functioning 
more clearly in the Ashanti hinterland in the person 
of the Tendma. “Ga governments,” she writes, 
“were originally absolute theocracies, and the only 
rulers were the priests”. Scores of similar analogies 
rise before the reader who is familiar with the 
Twi-speaking and other Gold Coast peoples. It is 
to be hoped that the author will one day bring 
her scholarship to bear on the problems thus 
suggested. 

This book is a model of what sympathy and 
painstaking research can achieve. It is, ifeeed, 
on books of the kind that the whole science of 
anthropology is being reconstructed. Those 
scientific investigatoTs who cannot themselves 
embark on field work can wholly rely upon, and 
safely draw correct deductions from, such a work. 

B. S. Bawray. 
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An Irish Pilgrimage 


The Way that I Went : 

an Irishman in Ireland. By Robert Lloyd Praeger. 
Pp, xiv + 394 + 39 plates. (Dublin : Hodges, 
liggia and Co., Ltd. ; Tjondon : Methuen and 
Co., Ltd., 1937.) 2U. net. 

'"I ''HE way that the author went was all over 
^ Ireland, often to little-known areas, especially 
when obtaining data for “Irish Topographical 
Botany a book for the achievement of which 
students of distribution will remain permanently 
indebted to him. Of the present work, Dr. Praeger 
writes, “this is not a guide book — Heaven forfend.” 
Yet it partakes in no small degree of l>oth the 
virtues and defects of that type of literature. As 
in the conventional guide book, the only connecting 
theme is that of location, and this produces a 
certain inconsequence which renders the book easy 
to dip Into at any point but less suited for con- 
tinuous reading. Unlike the conventional guide 
book, the text is mon? oonoomed with the works 
of Nature than the works of man, and the reader 
who loves the countryside can here share the 
author’s simple pleasures. The work is, in fact, a 
pot pourrif albeit an unusual and charming one, of 
facts and reminiscences concerning, inter alia, the 
topography, geology and natural history of Ireland. 

Whether the author is writing of how the pied 
wagtails have learnt to appreciate the night-life of 
Dublin, of the sole Irish stations for the rock rose 
on the Carboniferous Limestone at Ballintra and 


the cloudberry on the bogs of the Sperrin, of cliff 
scenery or the story of the rocks, all are presented 
with a personal touch that gains materially from 
the many parts that the author has himself played 
in the investigation of Ireland’s wealth of natural 
interest. 

Dr, Praeger pays a well-merited tribute to the 
value of natural history societies in general, and 
particularly to his personal debt to the Belfast 
Naturalists Field Club, which he joined at eleven 
years of age. His emphasis on the value of in- 
tensive studies of limited areas, which has proved 
so valuable elsewhere, is enforced by the data 
obtained during the Clare Island survey, which 
added no fewer than 2,000 species of organisms to 
the Irish lists and 109 animals and 11 plants 
which were new to science. 

The work is clearly intended for the general 
reader, in deference to whom ‘popular names’ for 
animals and plants are mainly used, sometimes at 
the risk of ambiguity. Occasionally unexplained 
technical exj)re8aionH are employed whicl) may 
form a stumbling-block to a few, but there is little 
doubt that the intelligent traveller in Ireland will 
find in these pages much to open his eyes to the 
interest of his environment. The book is illustrated 
with a number of excellent photographic repro- 
ductions and text figures. It is xmfortunate that 
one of the latter, purporting to represent “diatoms 
from Lough Neagh,” should consist almost ex- 
clusively of figures of desmids. E. J. S. 


Directive 

The Evolution of the Australian Merino 
By E. W. Cox. Pp. xxii -f HU) *f 31 plates. (Sydney 
and London : Angus and Robertson, Ltd., 1936.) 
2ls. 

^T'O the student of evolution this history of the 
* Australian merino will be of great interest, for it 
not. only gives a narrative of the ways in which the 
breed was formed, but also seeks to aimlyse the 
factors responsible for its successful development. 

After tracing the history from Spain, through 
England, France, Austria, Germany and United 
States to Australia, detailed accounts are given of 
the development trf the main flocks and lines of 
blood in the various Australian States. In the 
later ehaptera dealing with the ways and means 


Evolution 

of the evolution, geneticists will find much of 
interest. 

The history of the Australian merino forms 
perhaps one of the best examples of the evolution 
of an animal directed hy nian towards a certain 
purpose — ^fche production of large amounts of good 
quality wool. What directive evolution means can 
be gathered from the advice given to the pro- 
spective flock master, who “must visualise the 
type he wishes to attain and the wool it is to grow. 
That ‘dream-sheep’ must be kept before bis i^d 
at all times.” 

As an example of what has been achieved by 
this method, the average out in 1800 was 4 lb for 
a ewe and 7 Ib. for a ram, wMte to-day 
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any of the great etude average more than 15 lb. 
for a ewe and more than 20 lb. for a ram— wool, 
too, of better quality. 

Photographs of the champion rams each year 
from 1895 until 1936 show clearly the changes 
which have taken place in the body fonn of the 
Australian merino. Progress in the development 
of the body and in the csonstitution has been 
marked. The hardest improvement to obtain 
appears to have been to increase the length of the 
staple without loss of the other properties, but 
this has been done by the gradual process of 
selection. The success of the outstanding Peppin 
stock is attributed to the founder’s idea of letting 
the sheep develop to suit the food and climate of 
the country. The failure of the Vermont stock 
from America, after their size had led to a craze 
for their importation, is attributed to a lack of 
suitability to environmental conditions. 


Science and 

Free Will or Determinism 

By Dr. M. Davidson. Pp. xv+ 203. (London: 

Watts and Co,, 1937.) 10^. 6d. net. 

TN recent years experimental work in physics has 
^ ltd to theoretical conceptions which suggest 
that the movements of atoms and electrons are 
just as indeterminate as human action. Yet it is 
doubtful if Prof. Max Planck’s quantum theory 
will rule out determinism for those who prefer, for 
logical or other reasons, to hold to that view. It 
has not made Dr. M. Davidson or Prof. H. Levy 
relinquish a strictly mechanistic view of Nature. 
Prof. Levy, for example, argues that those who 
maintain that recent physical research has exposed 
a fundamental indeterminacy in Nature must 
explain away the determinism that has been 
established on the large scale* On the other hand, 
Sir Arthur Eddington asserts that ‘‘Classical 
physics foists a determinate scheme on us by a 
triede ; it smuggles the unknown fiiture into the 
present, trusting that we shall not press an inquiry 
as to whether it has become any more knowable 
in that way’*. Perhaps the truth is that if one 
believes in free will for other reasom — the ex- 
perience of volition, for example — one is thankful 
for the quantum theory as a cjraok in the fabric of 
the meohanifitdc view of Nature. Judicious leverage 
^y, one hopes, make it wider. Hence the anxiety 
fo semm quartmi to fill it with cement. 

Psrhati the of attack on the mechanists 


It is concluded that breeders should preserve 
and utilize by inbreeding the outstanding qualities 
of every excellent animal : inbreeding is the most 
powerful tool available to the breeder. Inbreeding 
of a good strain makes it possible to produce 
superior animals more quickly than by any system 
of selecting and mating unrelated animals. The 
behaviour of strains when submitted to inbreeding 
is the surest test of their worth. 

As to probable future developments, the author 
foresees breeding in much smaller flocks, and with 
this the danger of the loss of uniformity which is 
the feature where one man has directive control 
over large numbers of animals. A knowledge, too, 
is needed of the chemical nature of the food best 
suited to wool growth, for the best sheep are pro- 
duced on the medium grass and salt bush country 
and not on the rich fattening areas. 

J. H. 


Free Will 

is not to look for cracks in their system, but to ask 
whether a strictly mechanistic view has not its 
difficulties too, though they can be easily ignored 
because they lie on the surface. Is it not now 
coming to be recognized that the method of science 
is, after all, realist, not nominalist (to use the 
scholastic terminology) ? Does science not proceed 
on the theory that reason and logic have a reality 
of their own, even apart; from particulars ? In a 
word, is not science idealist (to use modem 
terminology) ? 

In his chapter on the mechanistic view of life, 
Dr. Davidson seems to end up on a note of some 
dubiety. For while he says that Loeb and his 
school have pushed the problem back a long way, 
he adds that it still remains unsolved, though it 
does seem that “some day the final word on vital 
phenomena may be spoken by the physicist”. 
Then he observes that, ‘Tn the present state of 
our knowledge we can only endorse the words of 
Dr. Benjamin Moore : ‘In the processes of cell 
reproduction and division there is a type of 
energy at work never found elsewhere than in 
living organisms’.” But the late Dr. Moore’s 
doctrine of a vital force was, from the mechanistic 
point of view, a heresy. 

Dr. Davidson has provided a useful summary of 
arguments in favour of holding fast by the de- 
terministic view, though he cannot be said to 
have contributed anything new to the solution of 
the problem, J.G.H* 
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Science and Common Sense: « 

an Aristotelian Excursion. By W. K. Thompson. 
Pp. vii4-234. (London, New York and Toronto: 
Longmans, Green and Co., Ltd., 1037.) 7s. 6d. net. 

Dk. Thompson is a biologist of distinction whose 
published work is characterized by depth and 
originality. In this book he has departed from his 
usual field of observation and experiment and set 
himself the task of examining certain aspects of 
present-day scientific thought. He contends that 
some of the paradoxical statements made in con- 
nexion with physical theory would, in other circum- 
stances, be I'cgardod as contrary'' to logic and common 
sense. Biologists, ho says, show signs of being imbued 
with this same mental attitude owing to the influence 
of mathematical physics. 

Dr. Thompson’s views are developed in some eight 
chapters, and perliaps the most significant are those 
concerned with the use and abuse of matliematics 
and of philosophy. The concluding chapter examines 
certain concepts of evolution. Wliile the doctrine 
of evolution is a long way from being played out, 
it seems to have lost much of its interest, workers 
to-day tending to pursue matters more capable of 
experimental verification. Attempts to extract from 
the world as it now is have not yielded the tme 
history of its past. Without the help of j)hilosophy, 
the legitimacy of the principle of evolution would 
bo impossible to uphold, 'fbe rejection of j»hilo- 
sophical methods and principles would ultimately 
turn scientific work into a mere cinematographic 
record of events. With reference to mathematics 
and biology, the author stresses that the growing 
tendency to restate biological problems mathematic- 
ally is beginning to produce ‘’a kind of sublimation 
of biological facts into mathematical figments” which 
are commonly believed to be their oquivalwits. This 
practice, he observes, loads to quit<^ fallacious notions 
about living things. 

We conunend Dr. Thompson’s book as a critical 
and suggestive analysis : it aims at showing up in 
proper perspective some tendencies of modem 
scientific thought. 

Zero to Eighty ; 

being my Lifetime Doings, K^>fieotion8 and Inven- 
tions, also my Journey around the Moon. By Akkad 
Pscudoman (Dr. E. F. Northrop). Pp. xu+283-hl5 
plates. (Princeton, N,J. ; Scientific Publishing Co., 
1937.) 3 dollars. 

It may not bo generally known that there is a British 
Interplanetary Society and an American Bocket 
Society, the members of which are heralding the dawn 
of interplatietary travel. In his volume “Rockets 
through Space”, ptiblished laat yejar, Mr. P. E. 
Cleator, presidtint of the former, has given an account 
of the unsuccessful attempts which have been made 
to make a rocket leave the earth and visit other 
planets. Dr. E. F. Northmp, in “Zero to Eighty”, 
ia very much more likely to convince ns that such 
methods will ever succeetl, for ho is at great pains to 
give us Boientifio chapter and verse for every event 
in his imaginary journey around the moon and back. 


The story is told as an autobiography — ^the life, 
inventions and reflections of a man of science, Dt. 
Akkad Pseudoman, living from a.d. 1920 until 2000 
— and ia claimed to present a reasonable scientific 
solution to the problem of escaping from the earth’s 
gravitational attraction and navigating projectile- 
ships in celestial space. Dr. Northrup’s projectile 
acquires its huge velocity by eddy-otirrent thrust in 
a long coil of special design which is excited by 
three-phase current. It is steered by means of 
rockets. 

Akkad Pseudoman has all manner of adventures. 
He has a Russian assistant, who is claimed by the 
Soviet Government when all his plans are ready and 
who organizes a rival flight. He is kidnapped and 
is rt^soued os a result of his wife’s knowledge of 
chemistry. He makes a fortime and is able to fotmd 
a School of Associative Science where soienoe- 
philosophers are trained. 

Dr. Northrup’s book does not, it is tme, provide 
the general reader with stich delectable faro as does 
Jtiles Verne in “From the Earth to the Moon, and a 
Trip Round It” ; but the scientific reader cannot 
fail to be interested in the technical argument, which 
is expounded with striking lucidity. 

River Flow Records 

By Oapt. W. N. McCleon. Series A : River Garry. 
Sheet No. 1. Is. fid. Sheet B : River Moriston. 
Sheet No. 1. Is, fid. Series C : River Ness. Sheets 
1~14. In portfolio. 15a. (I^ondon : River Plow 
Records, 1937.) 

The hydrological activities of the private organiza- 
tion known as River Flow Records (director, Capt. 
W. N. McClean, Parliament Mansions, S.W.l) have 
been in evidence for some time, and the publications 
under notice represent the data accmmtilated over a 
X>eriod of several years in the basin of the River 
Ness, Inverness-shire. Records of the River Garry, 
one of the tributaries of the Ness, wore instituted so 
far back os December 1912, and then, after a pro- 
longed interval, were resumed in 1929 on the estab- 
lishment of a water-level recorder at Invergorry, with 
fresh measurements of flow. The survey of the 
River Moriston, another tributary influent, was 
instituted in 1929, following the rejection of the West 
Highland Water Power Scheme. In both oases, from 
July 1929 until March 1931, the records were issued 
quarterly in tabular form. In the present publication, 
they, and the complete set of records for the River 
Ness, are given in graphical form, based on the wider 
range of flow-gauging made since 1931. 

It is obvious that these readings must be of great 
service to all who are oonoemed with the hydrology 
of the Ness Basin, as, indeed, to water engineers 
generally, and it is to be hoped that the organization 
will receive substantial public support from ihe 
piuchase and circulation of these admirable charts, 
embodying, as they do, the results of prolonged and 
careful observation, carried out on soientiflo lines and 
rendered available in a compaet and easily goceSsR^ 
form by the commendable enterprise *bf the 
taking. " ' ; . 
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Air Ministry 

Meteorological OfOioe. British Bainfall, 1936 ; the 
Sevonty*aixth Annual Volume of the British RainfaU 
Organization. Report on the Distribution of Rain in 
Space and Time over the British lalos dui’ing the 
Year 1936 as recorded by over 6,600 Observers in 
Groat Britain and Ireland. (M.O. 416.) Pp. xix +292. 
(London : H.M. Stationery Office, 1937.) l&s. net. 

Thk seventy -sixth voltune of this valuable report on 
the year’s rainfall contains the usual general table 
of returns from about 5,600 stations in the British 
Isles. In eKi'difcion thei‘e are sections dealing with 
such special mibjeots as droughts, wet spells, duration 
of raiiifall, heavy falls, monthly and seasonal rain- 
fall, evaporation and percolation. From the foreword 
wc learn that the revised system of claissffication of 
heavy falls in short periods, described last year in 
a special article by Mr. E. G. Bilham, has now been 
introduced. The main effect of the new scheme is to 
exclude many falls lasting only a few minutes from 
the ‘noteworthy’ category. It is also interesting to 
learn that the arrangements for charting rainfall 
month by month have now been so greatly improved 
that the charts prepared for the Monthly Weather 
Rejjort are accepted, without substantial revision, 
for jmblication later in ‘’British Rainfall”. 

Although the rainfall of 1 936 exceeded the normal 
by nine per cent over England and Wales, there? was 
a marked deficiency in Scotland, amounting to 
twenty per cent in the Western Highlands. In a 
special article by Dr. J. Glasspoole, details arc given 
of the unprecedented deficiency of rain in western 
Scotland dxiring the period November 1936 to Juno 
1936. There is also a valuable article by Mr. L. C. W. 
Bonaoina on the snowfall of the decatio 1926-36. 

Die Fcrmentc und ihre Wirkungen 

Von Prof. Dr. Carl Oppenheimer. Supplement. Lief. 

6 (Band 2, Speciolter Teil ; Haupt-Teil 13-16). Pp. 

783-942. (Den Haag : Dr. W. Junk, 1936.) 10 

florins. 

Thb sixth part of this important supplement deals 
with the proteinases, in particular with tryptase, 
pepsinaae, ohymose (rennet) and also papainase : it 
follows the plan already indioatetl. Frequent use of 
the supplement confirms the opinions already ex- 
pressed as to its utility and the clarity with which 
the great amount of information is presented. Sections 
dealing with the ooourrenoe and distribution of these 
enzymes may be particularly cited for thoir complete- 
ness and value to the physiological chemist. Naturally, 
exact directions are given for the preparation of the 
oryst<dlme enssymei^ and one could have wished for 
some photographs of these crystals in order to bring 
home to the swptics their beauty and the magnitude 
of the achievement. 

Prof. Oppenheimer indicates that the completion 
the supplement will occupy another year and a 
half, and he pleads for reprintB of papers on enzymes 
be sent id hiin so as to hasten and facilitate tins 
4^feretice hew work,^ a request which we recommend 
^ to oiir teadbrs. The address is ; Berlin, W.16, 
Kfirforstendo^ 61, E. F. A. 


British Museum (Natural History) 

(Catalogue of Fossil Cirripodia in the Department of 
<]leology, Vol. 2 : Cretaceous. By Thomas Hemy 
Withers. Pp. xiv+ 634 + 50 plates. (London: British 
Museum (Natural HistorjO* 1935.) 30^- 
When tlie first volume of this Catalogue was pub- 
lished in 1928, the earliest cirriped known was 
EoU’^yas from the Rhastic. A much earlier form has 
since been discovered in the middle Carboniferous 
of the Donez and Kusnotzk Basins, U.S.S.R. This 
is a Lepadomor|)h bamaclo, and it shows that the 
OilTilHjdia must already have been in existence for 
a long period, but gives no evidence of the origin 
of the group). Among many interesting points in 
p)hylogei\y the author brings forward evidence to 
show that the tliree sub-orders of the sessile Cirripedos 
(the Brachylopodomorpha, the Verruoomorpha and 
the Balanomoq>ha) have been dorivofl independently 
from a pedunculate stock. The Cirri jiedes* show a 
groat development in the Chalk, whore nearly a 
Inmdred sjxwies and varieties are known, but there 
is an unaccountable imperfection of tlie record in 
the Lower Cretaceous deposits, in which only six 
species have l)6en found ; this makes it difficult to 
connect some of the Jurassic forms with those of 
the Cretaceous. 

The introductory chapters deal with the history 
of research, phylogeny, ontogeny, distribution, etc. 
The main part of the work is a systematic aocormt of 
all the known genera and species of Cretaceous 
Cirripedos. The reconstructions of some of the more 
important forms odd greatly to the interest of this 
oompi-ehonsive work. 

Design : 

a Treatise on the Discovery of Form, ^ By Percy E. 
Nobbs. Pp. ix + 412. (London : Oxford University 
Press, 1937.) 30s. not. 

This interesting work fills a gap in ^esthotio theory, 
in BO far as the discussion of the subject is developed 
by a practitioner from fact to principle. Many 
problems of mechanical, of psychological and of 
philosophical interest are involved in what seams to 
be the simple art of design. Illuminating suggestions 
are offered by the author for the solution of such 
problems, though he is oarefhl not to commit himself 
to any particular school of thought. Gestures which 
seem to be innate for the artist, such as the use of 
scale and proportion, the materialization of ornament, 
the appreciation of colour and the realization of 
form, involve a series of elements which the author 
brings out and discusses with clarity and conviction. 

It is in the third pat^ of the book that the mutual 
process of disoovoring pure form is described by the 
consideration of a series of progressively complicated 
problems of accommodation. It is thxis shown that 
the discovery of pure form is expression, but not art, 
and that the loss of purity in the form may l>e com- 
pensated for by its artistic elaboration, or by the 
incorporation with it of extraneous subject-matter 
by way of adornment. An excellent selection of 
iiiustrations gives m added emphasis U> the aasthetic 
views put forward* T. G. 
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Nutrition and Health 


T WO yoarfl ago the Leagiie of Nations set up 
a Mixed Committee on the Problem of Nutri- 
tion, consisting of agricultural, economic and 
health experts, and including representatives of 
the Advisory Oommitte on Social Questions, the 
International Labour Organisation and the Inter- 
national Institute of Agriculture, An interim 
report was published more than a year ago, in four 
volumes : the report proper, a report on the physio- 
logical bases of nutrition, and volumes entitled 
‘‘Nutrition in Various Countries” and “Statistics 
of Foo<i Production, Consumption and Pri(5es”, 
the latter being compiled by the International 
Institute of Agricultaire, Rome. The interim 
report was devoted primarily to explaining the new 
conceptions which, in the opinion of scientific 
investigators, should govern Imman nutrition, 
to showing the effects of disregarding these rules, 
and to framing recommendations which might 
form the guiding principles of national nutrition 
policies. The economic and agricultural aspetits 
of the problem, briefly referred to in the interim 
report, were reserved for further treatment, and 
the final report, which has now bc^en published*, 
is primarily concerned with them. 

The report is divided into three parts : the first, 
wliich has three chapters, describes the activities 
of the Mixed Committee and of other international 
bodies working on the problem of nutrition, out- 
lines the general trend of progress in nutrition and 
public health during the past century, and finally 
summarizes the contents and conclusions, repro- 
ducing also the recommendat ions published in the 
interim report. The second part is devoted 
exclusively to the health aspect of nutrition, and 
reproduces, with such minor modifications as 
recent research has made necessary, the section 
of the interim report dealing with nutrition and 
health. The third part, which constitutes the 
bulk of the report, deals with the economic and 
agricultural aspects of the nutrition problem : in 
its seven chapters the recent tendencies in food- 
cou8um[>tion habits and in agricultural production 
are traced, the problem of food prices and the role 
of income in determining nutritional levels are 
analysed, and the part which education can play 
in determining food habits is considered : finally, 
a chapter is devoted to showing that in spite of the 
gradual improvement in nutrition which has taken 

* Nuirtttmi. U«pori of Uiu Mixed Committee of the League 

of Nattona on the Relation of Nutrition to Health, Agrtohlture and 
Uconomlfl Policy, (OfflcUl No. ; A. 18, 1087. U, A.) Pp. 827. (Geneva : 
Loairuc of Natlona ; : Ooorge Allen and Unwin, LW., 1087.) 
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place in recent decades, malnutrition still exists 
in all countries, even in those with the highest 
general plane of living. The report is mainly con- 
cerned with conditions in Europe and countries 
with a Western civilization, since the Committee 
found that it would not be possible, in the time at 
its disposal, to obtain adoiiuate documentation of 
conditions in the Far East ; the Health Organisa- 
tion is, however, taking measures to promote 
a full consideration of the problem of nutrition in 
this part of the world. 

The advance in our knowledge of the principles 
of correct nutrition makes it possible to lay down 
with some precision what is an adeqimte diet in 
different circumstances. The report divides food- 
stuffs into two classes : (1) the protective foods, 
such as milk, glandular animal tissues, eggs, Tat^ 
fish, green vegetables and fresh fruit, which pro- 
vide minerals, vitamins and *good’ (or animal) 
protein ; and (2) the energy- bearing foods, such as 
fata, cereals and sugar. The basic figure for the 
energy requirement of the average adult, male or 
female, living an ordinary everyday life in a tem- 
perate climate and not engaged in manual work, 
is fixed at 2,400 calories net (that is, afl/er deduct- 
ing waste in cooking and at table) |)er day. It is 
suggested that 1,400 calories should be obtained 
from protective foods, and tiie use of highly milled 
cereals and an excessive amount of sugar in the 
diet is deprecated : special attention is directed 
to the value of the potato as a food rich in oalories 
and in starch, which is particularly suited as a 
substitute for sugar and cereals in the modem 
European diet. Among the protective foods special 
emphasis is laid on the need for milk in the human 
dietary and on the value of fish liver oils as supple- 
ments for their content in vitamins A and D. 

The report directs attention to the improve- 
ment in nutrition and public health during the 
post century, owing to the improvements in 
economic welfare and sanitation and to the 
advances in medical knowledge, and presents 
statistics to sliow that in all Western countries the 
average diet of the population has become in- 
creasingly diversified during recent decades, with 
a definite tendency, stronger in some ootmtries 
than in others, but everywhere present, for the 
consumption of protective foods to intjrease, and 
for that of the purely energy-bearing foods, sucdi 
as cereals and potatoes, to decrease. The oba^iging 
content of the diet is not an accident : it corre- 
sponds to a genuine change bqth pbygiologica|i 
requirements and in the pow^ to tatjafy 
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The principal oauee is the reduction in the expen- 
diture of muscular energy, brought about by the 
increased mechanization of industry and agricul- 
ture and the reduction of the hours of work, and 
by the rise in the proportion of the population 
engaged in commerce, clerical work and other 
quasi-sedentary occupations . Simultaneously , 
mechanization has increased output per head and 
raised the purchasing power of aU classes of the 
population. Nor must the improvements in the 
methods of production and distribution of agri- 
cultural products — for example, by the widespread 
use of refrigeration — be left out of aecoimt. 

Although the diet of most Western countries 
has improved very considerably during the post 
twenty or thirty years, and consumption habits 
are tending to change along the right lines, yet 
the report adduces evidence that, even in those 
countries where the improvement in dietary habits 
has been most marked, the diet of a substantial 
proportion of the population remains deficient in 
essential nutritive elements. Reference is made 
to evidences of malnutrition, when the dietary 
m^eds of different classes of the population are 
considered, such as expectant and nursing mothers, 
infants, children and adolescents, as well as adults ; 
whilst a special chapter at the end of the report 
gives statistical evidencje for the statement that 
malnutrition still exists in countries of the most 
diverse social structure and stage of economic 
development. Such malntitrition need not result 
in the appearance of frank ‘deficiency diseases' 
among the population ; in fact, the report empha- 
sizes that, although preventive action against such 
diseases as scurvy, rickets and Wiberi is impres- 
sive, yet it is probably of loss importance to the 
human rac« than the acquisition and application 
of such knowledge as will also improve the general 
condition and well-being of every man, woman 
and child, through the better choice, provision and 
utilization of foodstuffs. 

Almost half tlie report is devoted to the effects 
of changing habits of food consumption upon 
agriculteupe and the economic aspects of the 
question of improving nutrition, including the 
relationship between food prices and consumption 
and factors affecting the former. It is pointed out 
that agriculture has had no difficulty in meeting 
the changes in food consumption which have 
occurred during the past few decades, and that the 
adjustments necessary in the future should not 
be impossible, although certain difficulties exist ; 
moreover, the change in dietary hfibits to which 
the report looks forward will be steady and gradual. 
Although it is iQcely that the demard for the pro- 
tective foods wfll rise, yet it is considered that a 
consid^bfo imtmm in the ocmsumption of foods 

h%b vdue will be required to briu* the 


calorie content of the diet of certain sections of 
the population of a very large number of countries 
up to standards of adequacy. Tlio increase in the 
demand for energy-bearing foods will more than 
counterbalance the decrease which accompanies 
an inoreeised demand for protective foods. Also, 
as in the classical case of Denmark, a shift from 
exportation of cereals to dairying and animal 
husbandry need not mean a reduction in cereal 
cultivation ; in fact, the output of cereals was 
increased owing to their demand for animal feed. 

The obstacles in the way of adaptation of 
production to the new consumption trends are 
shown to be natural conditions, the conservatism 
of producers, commercial policy and penury of 
capital, as well as the perishable nature of many 
of the protective foods ; wise and sympathetic 
consideration will overcome many of them. It 
is pointed out also that the contribution of agri- 
culture to improved nutrition has not been merely 
adaptive only. The application of sciem^ to 
agriculture has produced a technical revolution 
parallel to, though less spectacular than, the 
industrial revolution. Mechanical processes have 
replaced hand -labour and the application of bio- 
logical and chemical science has resulted in the 
improvement of both plants and animals or animal 
products used for food. Thus the breeding in 
Canada of Marquis wheat, which ripens early, has 
added 100 million acres to the potential wheat belt 
of Canada alone, by extending it northwards, and 
the annual milk yield per cow in most countries has 
been enormously increased. Even if, during the 
next five years, no further new discoveries were 
made but intensive national efforts were concen- 
trated on securing the aj)plication of existing 
knowledge, the results on agricultural prosjiority 
and nutritional standards would be enormous. 

Turning now to the influence of food prices upon 
consumption, the report points out that the 
relationship varies in the case of different food- 
stuffs. Thus the demand for butter is elastic, 
consumption increasing markedly in recent years 
in countries wliero the price has been relatively 
low ; in Great Britain during the years 192^3, 
whatever the price prevailing, a rise or fall in the 
price of butter of Id. })or lb. decreased or increased 
demand by 39,000 owt. ; and a rise or fall in the 
price of cheese of Id. per lb. similarly decreased or 
increased demand by 133,000 owt. The ‘elasticity', 
therefore (that is, relation of proportionate change 
in demand to jmportionate cfatmge in price) was 
greater when consumption was low (and prices 
high) than when consumption was high (and prices 
low). In the case of milk, the response of con- 
sumption to changes in price has been found to be 
fairly low ; and the same is also true of oeroab. 
The demand for bread b inelastic, since the first 
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desire of the consumer is to satisfy bis hunger ; 
and even though bread prices are kept high, lu^ead 
generally still remains the cheapest way of doing 
this. Paying more for the bread he eats is equiva- 
lent to a reduction in the real income of the con- 
sumer, with the result that his purchases of the 
higher-priced protective foods are restricjtod, with 
consequent deterioration of the diet. 

Evidence is adduced, in the chapter on the 
relation of income to nutrition, that usually the 
sources of 'good' protein and foods rich in minerals 
and vitamins are more expensive than the purely 
energy-bearing foods. This applies particularly 
to fruit, vegetables, meat, fish and eggs ; while 
dairy products — also 'highly* protective — occupy 
an intermediate position. These foods, though 
ex|>en8ive as sources of calories, are relatively 
cheap as sources of minerals and vitamins ; their 
expense, however, militates against their con- 
sumption by the poorer sections of any com- 
munity. With rising income, calories are pur- 
ohaaed from more varied and expensive sources, 
which are usually more nutritive ; thus a st^eady 
increase in the perc^entage of both proteins and 
calories derived from animal sources has been 
found to accompany a rising income con- 
sumption unit. The evidence for the existence of 
malnutrition in many countries is supplemented 
by studies of the coat of adequate diets, which 


disclose the fact that the incomes of the poorer 
sections of the population are actually insufficient 
to provide their members with a minimum 
adocjuate diet. 

Finally, the report gives consideration to methods 
of improving nu^tion ; it insists, in the first place, 
that the problem must be recognised as one of 
primary national importance. It recommends the 
establishment in each country of National Nutrition 
Committees, containing scientific investigators, 
economists, agricultural experts, consumers* repre- 
sentatives, teachers and administrators, which 
would initiate investigations into the facts of 
nutrition, educate the consumers and make recom- 
mendations for improving the national diet. The 
report recommends the extension of social legislation 
for the protection and improvement of the health 
of the people, and directs attention to the value of 
school meals and to methods for increasing the 
consumption of milk. Policy must also be directed 
towards lielping the orderly expansion of agri- 
culture and its adaptation to the changing demand ; 
at the same time, attention must be given to 
improvement of transport and distribution, with 
the view of reducing the margin between the price 
received by the producer and tliat paid by the 
consumer. Adequate nutrition must be one of the 
factors considered by each country in determining 
its economic policy. 


Investigation of the Upper Air 


A t the Nottingham meeting of the British 
Association a discussion on the upper air 
which was held on the morning of September 6 
was preceded by a demonstration of the ascent of 
a sounding balloon, organized by Prof. D. Brunt. 
The demonstration attracted the attention of large 
numbers of members of the Association, as well as 
of the general public. The balloon carried a Dines 
meteorograph, recording pressure, temperature 
and humidity at all stages of the ascent. The 
instrument was attached to the balloon by a 
Baker release, which consists of a small aneroid 
box with a catch capable of being set so that it 
is released from the balloon at any desired height. 
In the demonstration the catch was set to liberate 
the instruments at a height of alwit 12 kilometres. 

The instruments were in fact released from a 
height of 12-3 km., and were found 4 miles east 
of Grantliom and returned to Kew Observatory 
in good condition. The record of the meteorograph 
showed that the balloon had probably entered the 
stratosphere at a hfright of 12 km., where the 


temperature was —55® G. The temperature fell 
steadily through the whole range of height attained, 
except in a layer from J to 1 km. above the ground, 
where it increased by about 1® C. The record of 
humidity, which was probably only reliable in the 
lower half of the ascent, showed no features of 
particular interest. The general features of the 
temperature record agreed with those shown by 
the aeroplane asc^t at MUdenhall on the same 
morning. 

In the subsequent discussion in Section A, 
Prof. D. Brunt explained the diviaian of the 
atmosphere into troposphere and stratosphere, and 
explained why frequent measurements of tem- 
perature and humidity in the free air are of 
importance to the fo(Fecaster. The method demon- 
strated befcHre the meeting has the disadvantage 
that days or even weeks may elapse before 
the record of the Dines meteorograph, or airy 
other instrummt sent up on a &»e balloon, k 
available fba: study. Tb& alternative method of 
upper air obsenraticMh which is in gea^ use in 
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meteorologipal service^ is that of observing from 
an aeroplane. This method is expensive and is 
restricted to those days when it is possible for an 
aeroplane to fly. In consequence, efforts are now 
being made to develop wireless methods. 

Mr. L. H. G. Dines, of Kew Observatory, 
described the meteorograph in greater detail, and 
showed a number of specimen records obtained by 
its use. On account of the lightness of the instru- 
ment, it <^an be sent up with any other instruments 
used for the investigation of conditions in the 
upper air. 

Prof. K. 0. Lange, of Blue Hill Observatory, 
Harvard University, described a wireless trans- 
mitter which has been developed at Blue Hill, for 
use on balloons in conjunction with a receiver at 
the ground. The transmitter sends out waves of 
constant frequency, and the aim of the designer 
of the instmment is to replace the measures of the 
meteorological elements by time intervals. The 
meteorological instruments are an aneroid, a bi- 
metallic thermometer and a hygrometer. Each of 
these instruments is equipped with a pen arm, and 
these pen arms, together with a fixed pen, slide 
over a small cylinder on which is wound a fine 
platinum wire in the form of a helix. The helix 
and the pens are wired to the transmitter, and the 
cylinder on which the helix is wound is rotated 
by a clockwork which makes two revolutions per 
minute. The contacts of the fixed pen with the 
helix bring the transmitter into action at regular 
intervals of | minute, while the pens attached to 
the meteorological instruments bring the trans- 
mitter into action at times which are determined 
by the readings of these instniments. The signals 
l)oing recorded on the drum of a chronograph, the 
lags between the records given by the moveable 
pens and the fixed pen are readily estimated and 
converted into the readings of the corresponding 
meteorological element. 


The instrument shown by Prof. X^ange is ex- 
tremely oompaot, being contained in a small 
wooden box, the external dimensions of which do 
not exceed 8 in. x 4 in. x 3 in. This method is 
now being adopted at some of the upper air 
stations in the United States, instead of the 
aeroplane ascents which have hitherto provided 
the data required for weather forecasting. It is 
likely that the same or similar instruments will be 
in general xise in many parts of the world within 
a few years, in view of the saving of money, com- 
bined with the enormously increased frequency of 
observations, which will be obtained when this 
method supplants the aeroplane. The use of such 
instruments wiU open up the possibility of obtain- 
ing observations of the conditions in the central 
part of depressions and in other conditions when 
it is impossible for an aeroplane to make an ascent, 
as in rain or fog. 

Prof. F. A. Paneth, in continuing the discussion, 
explained the methods by which he and Mr. Dines 
had obtained samples of air at high levels in the 
atmosphere, and showed some of the results of 
analysing these samples. The most interesting 
result so for obtained is the apparent increase in 
the proportion of helium present in air at levels 
of 25 km. and upward, indicating a tendency for 
the component gases of the atmosphere to separate 
out according to their molecular weights at such 
levels in the atmosphere. Further observations 
will be required before this can be accepted as 
conclusively proved. Prof. Paneth omphasixed 
the ijn})ortance of analysing samples of air from 
high levels for their water-vapour content. In 
view of the fact that nearly all the radiation and 
absorption of long-wave radiation in the atmo- 
sphere are produced by water vapour, it is of the 
greatest interest to meteorologists to know how 
much water vapour actually is present at high 
levels in the atmosphere. D. B. 


The Percy Sladen Expedition to Lake Titicaca* 

By H. C. Gilson, Leader of the Expedition 


QINCE April 14, the day after the arrival of the 
^ main body at Puno, the Expedition has been 
OBtablished in a hacienda (Gamjata) on the 
peninsula of Oapachioa, which bounds the north 
side of Puno Bay (see !l^. 1). The first fortnight 
was spent sottling in, arranging laboratory 

* Bm iiN tiia wUc>B br Prof. 3. Stml*? Owdlner in Vismt of 
1W». «, 1S»7, p. IM. 


accommodation, and transporting all our numerous 
oases of apparatus and equipment out from Puno, 
a four-hour trip by motor launch. During this 
time a good deal of miscellaneous collecting was 
done in the ponds and streams of the peninsula, 
but it was not until the beginning of May that work 
on the lake could be started in earnest. Since then 
routiiie hydrographical and chemical observations 
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liave been made at a station about four miles out 
from the anchorage, besides numerous trips farther 
-afield. An intensive faunistic and ecological study 
has been made of the anchorage and neighbouring 
l)ay8, also supplemented by expwHtions to other 
chores of the lake. 

The hydrography of the lake is somewhat com- 
plitjated, and no certain conclusions as to the water 
movements can be drawn from our work as yet. 
It can be seen from Fig. 2, which shows tempera- 
ture profiles for the same station at different dates, 
that during the two and a half months of our 
observations there has been a steady loss of heat 
from the lake as a whole. At the same time the 
thermooline has moved down from 60 metres to 
100 metres and its temperature difference has 
decreased. The causes of these two changes are 
presumably to be found in the considerable radia- 
tion which occurs during the nights, which are 
almost always clear at this season, and in mixing 
by the wind. The latter has not been strong, 
averaging 9*4 m.p.h. in May, 8-8 m.p.h. in 
June, and 9*6 m.p.h. in the first half of July, 
but higher velocities have probably been reac^hed 
for short periods in July than in the preceding 
months. 

The lake water is distinctly alkaline, the pH 
varying from about 8 '6 in the surface layers to 
7*75 at the bottom, It has a comparatively high 
content of solutes, the chloride alone ranging from 
246 to 260 ports per million. The alkali reserve 
shows small variations about 0*0023i^, being 
generally rather lower in the illuminated zone. Of 
the nutrient salts, silicate ranges from 300 mgm. 
to 800 mgm. Si per cubic metre in the photo- 
synthetic zone, and rises to 2,000 mgm. Si in the 



Tsupbratuiub raoriijwi at a station in Lakb 
Titicaca. 


depths ; phosphate shows a similar reduction in 
the surface layers where it never exceeds 16 mgm. 
P/m.*, but depletion by the plankton is by no 
means complete, as we have never found this 
figure to be less than 7 ; in deep water it rises to 
about 26. Dissolved oxygen approaches saturation 
above the thermooline, frequently showing a 
maximum at 5 or 10 metres, as is commonly 
found in the sea. Below the thermocline the 
concentration is lower but never falls below 
45 per cent of saturation, which suggests that 
there must be complete ciroidation at some time of 
the year. An experiment with 
raw plankton gave the *oom- 
pensation point* at 13 metres, 
but the true level is probably 
somewhat lower. 

Plaidcton is abundant, the 
principal plankton animal beiiig 
a species of Biaptomua* Eariy 
in the season a daphnid was also 
pr^nt in considerable numbers^ 
but later gave place to a Shmll 
ohydoridL Severn 

are also 3^ 
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ar6 a diatom and a colonial green alga resembling 
Diclyoephcmum. The latter is abundant at ail 
depths down to 50 metres ; the diatom is found 
alive down to 15 metres, but below this there are 
only dead shells. The less common forms show an 
interesting vertical distribution. Thus from 10 to 
20 metres Lagerh^imia sp. (Chlorocoocalea) and 
CMamydomonaa sp. occur ; from 20 to 30 metres 
Oocyatia sp. (Ohlorocoocales) is found and 
Peridinium sp. in small numbers ; from 30 to 
40 metres the Peridinium is common with 
Siauraatrum sp. (DesmidiaceeD) ; from 40 to 50 
metres there is little alive except the Diciyo- 
aphcarium and Peridinium, 

Round the shores the rooted vegetation varies 
considerably with depth, exposure and type of 
bottom. In all sheltered places where the deptli 
is between 1 and 4 metres, such as the major part 
of Puno Bay, there is a thick growth of “tortora** 
{Scirpua riparivs). Underneath this and elsewhere 
is a mixed smaller vegetation which shows a 
marked donation with depth. Thus in moderate 
shelter from 0*2 to 0*5 metre Zannichellia sp. is 
dominant ; from 0*5 to 8 metres there is a mixed 
vegetation of Potamogeion, Klodea and Myrio- 
phyUum\ from 8 to 13*5 metres Ohara sp. is 
dominant ; from 13 *5 to 17 metres this is replaced 
by a moss. With greater exposure the zones tend 
to be shifted downwards, perhaps owing to the 
harder bottom and consequently clearer water 
found there. 

The fauna of the lake is rich in individuals, but 
species are not numerous. No Isopoda, Neuroptera, 
Plecoptera, Hydrometrid® or Gerrid® have been 
found. 

In the *‘tortora’’ swamp occur Notonecia and the 
water beetles Agabua and Trophiatemus, The same 
species of these genera are alio present in ponds 
near the lake. In the belt of low-growing weeds 
which fringes the shores down to a depth of about 
10 metres, the most abundwit animals are several 
species of HyedeUa (Amphipoda) and LiUoridina 
(Moiluscsa). Besides tiiese, Turbellaria, Oligochssta, 
PkUyUzphiua (a ramshom snail), Ancylua (a fresh- 
water limpet), Piaidium, Sphomum^ leeches, water 
mitea, Corixidie and the larv® of caddis flies, 
Chironomid® and dryopid beetles are usually 
found- A green sponge is common, growing 
on plant stems. A similar fauna is present in 
the shallow lagoons near the north end of the 
lake. 

On bare atony bottoms HyakUa is dominant, as 
many as 1,500 having been counted to the square 
foot. Below ilie 10-metre line the bottom is usually 
muddy and contains PUUytaphiua an& Blyaklla 
(differeid^ Species^ those in the weed), Piaidium, 

leeches, ^ and sponges. 

of species of 


Oreatias (a Gyprinoid fish), a large catfish, and an 
aquatic frog (Cyclorhamphita), The catfish is also 
found in the larger rivers which run into the lake, 
and in these it is fished commercially. 

In the smaller streams near the lake and the 
headwaters of the rivers are numerous beetles, 
larv® of dragonflies and mayflies, PlanorbiSj 
Spheerium and HyaleUa, The same species of 
Planorbia has been found near Cuzco in the 
Amazon basin ; and the same, or a closely related, 
species of HyalcUa as far down as Quillobamba 



Fig 

NaTIVK boat with WOMMN WEAKINO A TYP» QW HAT 
COMMON IN COUNTBy TUSTRIOTB KHAB LAIUS TmOAOA. 


(3,600 feet) in the Amazon basin, as well as at 
San Antonio (15,600 feet) in the Pacific drainage 
area. In some of the temporary ponds near our 
base a species of Eatheria (Conohostraca) was 
abundant until they dried up. 

Besides the field work, the results of which we 
very briefly summarized above, a good deal of 
laboratory work has also been done. Hinton has 
worked out the life-histories of nearly all the 
important insects, besides making extensive col- 
lections of the terrestrial insect fauna. Collections 
have also been made of many of the birds and their 
parasites. 
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I much indebted to all my colleagues for 
their wholehearted co-operation in all the work of 
the Expedition and for much of the information 
contained in this article. We are also indebted 
to Sehor Carlos T^andaeta B. for allowing us to 


use the Haok^Kla Oamjata as our base, and to the 
officials of the Peruvian Corporaticm in Puno and 
Arequipa for arranging our food supplies and help- 
ing us in innumerable other ways. We gratefully 
acknowledge the help thus afPorded the Expedition. 


Obituary Notices 


Prof. Frank Morlcy 

F rank MORLEY, profossor emeritus of mathe- 
matics at Joluifi Hoj)kiris University, died at 
Baltimore on October 17. He was bom in 1860 at 
Woodbridge in Suffolk, iuid was educated at Wood- 
britlgo School until he went into residence at Cam- 
bridge in 1879, having won an open scholw^hip at 
King^s College. His luxiversity career was sorely 
hampered by illness. Ho did not graduate until 1884, 
a year later than the normal date, eighth in the list 
when G. B. Mathews was senior wrangler and A* N. 
Whitehead fifth. Ill -health beyond all doubt hatl 
prevented him from doing himself justice, but the 
disappointment was keen. In middle life ho was 
loth to speak of liis student days, yet the friendships 
then formed with Lowes Dickinson and others were 
lasting. It is saddening to contrast the conditions 
of sixty years ago with the onoourageinent and the 
opportunities that are offered to a clover boy to-day. 

For tlnee years after leaving Cambridge, Morley 
was a master at Bath College. 'Phen, by the good 
offices of Dr. Keudel Harris, Morley (whose parents 
were Quakers) bt^came professor at the Quaker 
College of Haverford, Pa. From then onwards 
liis home was in America, The hardships of his 
earlier years were behind liiin ; his health no 
longer caused him anxiety, though he was always 
cautious ; he married, fueling that his position was 
assured, and lived in Haverford for twelve years, 
years of great happiness, during which his powers 
and his reputation steadily increaso<l. His closest 
mathematical associatious were with two Cambridge 
jirofessors at t he neighbouring college of Bryn Mawi% 
Charlotte Scott from Cirton College, one of the fore- 
most of the younger geometers, and Jamt^ Harkness 
of Trinity College, who collaborated with him in his 
first book, a treatise on the theory of functions pub- 
lished in 1893, ojui reissued six years later in a 
short tmed and much improved form as an intro- 
duction to that subject. 

In 1999, Frank Morley accepted the professprsbq) 
of mathematics at Johns Hopkins Univomity, Balti- 
more ; this he hold until he reached the age of 
retirement nearly thirty years later. His election to 
this famous chair, always associated in Britain with 
the name of J. J. Sylvester, was an honour that 
could scarcely be stirpassed. Other honours were 
bestowed him as the yeaafs passed by ; they 
will not bo catalogued here. He filled his high office 
and performed its duties with flignity and distiliotjion. 


At Johns Hopkins iljo work wa« more onerous 
and the responsibilities were greater than at Haver- 
ford ; it is jiot unreasonable to feel regret tbat 
Morley ’s output of original papers was thereby 
lessoned, for it is in t-hese that his most characteristic 
work is to be found. As a boy and a young man 
Morley had shown exceptional promise as a chess- 
player ; throughout his life he could grasp the 
possibilities of a position at. clioss or of* a hantl at 
cards with astonishing ease and certainty. He hod 
Komething of the same power in discussing a geo- 
metric^ configuration, for ho proved, not once but 
many times, that ho c(.)uld penetrate more deeply 
into its inner significance than tlie rest of ua. 

There can bo no doubt that the life Prof. Morley 
loved bt>st was the quiet life of the student, a simple 
home life with friends near at hand. His elevation 
to the prominence of tho professorship at Johns 
Hopkins University was a well -deserved honour, but 
whether it added to his happiness is doubtful. He 
never allowed himself to lose touch with England ; 
it was his liabit to come in aitei'iiate years, but after 
his retirement in 1928 ho came every year ; always 
if poa8iblf3 making a stay at both Woodbridge and 
Cambridge. A few years ago he was stricken with 
a serious illness while at sea on the way to England, 
and never wholly recovered his strength. This year 
ho had a heart attack at sea wlule returning to 
America, and died peacefully soon after reaching his 
home at Baltimore. 

Prof. Morley leaves a widow and thi*ee sons, all 
of whom were Rhodes scholars at Oxford. 

Hb»bk»t W. RirirwoKi). 


Prof, H. Jacobi 

Thx death is reported of Prof, Hermcmn Jacobi, 
emeritus professor of Honskrit in the University of 
Bonn, which took place at Bonn on October 20 at 
the age of eiglity -seven yoars. 

Jacobin early researches relating to Indicm culture 
and religion dealt with the then little understood 
cult of Jainiam. When quite a young man ho accom- 
panied Dr, Bublor, who wa« a member of the Bombay 
Educational Bervioe, to Jaisedmer and other centres 
of Jain learning. He then made a profmmd study ctf 
the cult ; and in consequence it was he who was 
mainly instrumental in aeouring the recognition in 
Europe America of Jsiniw ta fu imporiluai 
reljgioue system quite of of 
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wluoh it wa« then euppoeed erroneoiutly to bo a mere 
oiSshoot. His traaalatioa of the Jain Sutras appeared 
in the Sacred Books of the East edited by Max 
Muller ; and in 1879 he published an edition of the 
Kalpa Sutra, the recognized manual of the com- 
munity, with an English introduction. He also 
eciited three important Prakrit texts, which appeared 
at intervals between 1883 and 1923 in the “Bibliotheca 
Indioa". He was the first to give Apabhramsa texts, 
which mark the transition from Prakrit to modem 
languages. His collection of Jain tales (1930) is in 
general use as a text-book. In 1913 Jacobi revisited 
India to lecture before tlie University of Calcutta on 
Indian rhetoric. His reception by Jain pandits on 
that occasion not only threw open to him material 
usually not accessible to foreigners, but also mani- 
fested the high esteem in which he was hold in the 
Jain community. 

Jacobies coniribuiioiis to Sanskrit learning were no 
less important and covered a wi<lo field, including 
the study of the Indian doctrine of poetics, the 
Ramayana and Mahabharaia, to which he is the 
most authoritative guide, and Indian chronology, a 
subject in which his studies in the Indian A ntiquary 
of 1888 and Epigraphica Indica of 1892, with further 
tables published two years later, are the fundamental 
calculations for all later work. In oomi>arative 
philology he developed important theories os regards 
the oharoctoristios of certain Asiatic languages as 
compared with the Indo-European group. He was 
also on authority of the first rank on Indian philo- 
soplxy, an important study being “The Origin of 
Buddliism from the Sankhya Yoga** (1896). 

Jacobi *s eminence os on Oriental scholar was 
recognized on the occasion of his seventy -fifth birth- 
day, on February 11, 1926, when he was the recipient 
of a volume of contributions from forty-seven 
prominent Orientalists, among whom Britain was 
represented by Sir George Grierson, Dr. F, W. 
Thomas and Prof. R. L. Turner. 


Mr. A, B. Brewster 

Wb regret to record the death of Mr, A. B. 
Brewster, formerly Governor’s OommisBioner of Colo, 
North and East Fiji, which took place at Bath on 
October 13 at the age of oighty-two years. 

Adolph Brewster Brewster was bom in Melbourne 
and educated in England. On his return to Australia, 
with his father in 1870 he took up a land grant in 
Fiji from the Polynesian Compiuiy, which had 
acquired a large concession of land around Suva 
from King Oakobau (Thakombau), On the failure 
of his venture in cotton and sugar planting, he entered 
the Fijian CSvii Service in 1884, and served until his 
retirement in 1910. 

Later, as Governor’s Commissioner of the mountain 
provinces of Vitilevu, Brewster acquired on intimate 
syxspathetic knowledge of the wild mountaineers 
their caatoms, of which he gave a vivid and 
detailed account in his book "The Hill Tribes of Fiji”. 
He WIM9 ahNC th^ author of "JCmg of the Cannibal 
Islands”; which a It was through 


a letter written by him to 2’4e Times that the war 
club presented to Queen Victoria by King Oakobau 
was returned to Fiji in 1932 to serve as the mace of 
the Legislative Council. A further service to Fijian 
studies, for which posterity will be grateful, was the 
compilation of a manuscript record of a native 
version of the organization of Fijiem society, which 
was imdertaken at his lequest by a native clerk, 
preserving a tradition which otherwise would have 
died out. 


Mrs. F. LI. Griffith 

Wk regret to record the death of Mrs. Griffith, 
widow of the late Francis LL Griffith, professor of 
Egyptology in the University of Oxford, which took 
place at Oxford on October 21 at the age of sixty -four 
years. Mrs. Griffith became interested in Egyptologj*^ 
after a visit to Egypt in 1906, and studied under 
Prof. Griffith, whom she married in 3 909. From that 
time onward she was closely associated with her 
husband in his archfeological and linguiatio studies, 
and aoooinpanied him on his exj^editions of archseu- 
logical investigation in Egypt, Nubia and the Sudan 
in 1910-13, 1923, 1929 and 1930. After his death in 
1934, she devoted horsolf to superintending and her- 
self working at the numerous imdortakings which he 
hod planned, but had left imoompletod. She hatl 
already published two vohimes of the “Demotic 
Graffiti in the Dodecaschcenus”, of which the seventy 
plates were prepared by herself. She also activelj^ 
support^xi by the expenditure of time and money 
the further excavations at Firka and Kawa in the 
Sudan in connexion with the Oxford Excavations 
in Nubia, a trust which had boon foimde<i by her 
husband in 1910. 


Mh. Hehbeht William England, who died at the 
ago of fifty -five years on October 30, had for nearly 
forty years been in charge of the departmental 
library of the Zoological Department of the British 
Museum (Natural History). Mr. England possessed 
an unrivalled knowledge of zoological literature and 
will be greatly missed by the many zoologists at 
whose disposal his knowledge and his ability in 
tracing obscure references were freely placed. He 
entered the Museum service as a boy attendant in 
February 1898 and attained the rank of higher grade 
technical assistant in 1932. Among his ooUeaguos his 
kindly, helpful and generous character was well 
known, and the high regai*d in which he was held in 
the Museum is illustrated by the fact that he was 
one of the throe recipients among the Musetun staff 
of the King’s Coronation Medal, 


We regret to announce the following deaths ; 

Sir Joseph Isherwood, Bt., who devised the longi- 
tudinal framing method for the construction of ceurgo 
boats and tankers, on October 24, aged sixty-seven 
years. 

Prof. J . B. Senderens, correspondani of the Section 
of Chemistry of the Paris Academy of Scienoes and 
honorary fellow of the Chemical Society, aged eighty- 
one years. 
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News and Views 


Nobel Prize for Physics 

The formiilation of de Broglie’s wave-particle 
theory in 1924 and its exjxjrimental verification in 
1927 by Dr. C. J. Davisson at New York and Prof. 
O. P. Thomson at Alierdeon mark an outstanding 
epoch in the history of physics. With the award 
of the Nobel Prize for Physics for 1937 to Dr, Davisson 
and Prof, Thomson just annoimced, all three are 
now in the select ranks of Nobel prize winners. The 
scattering of em electron beam was first st\idied by 
Campbtdl Hw inton so far back as 1899, and had it 
not been for the fact that he used a polyerystaUine 
instead of a single crystal reflecting surface, he might 
well have discovered the wave-like interaction of 
electrons with matter. The results of the many 
fiirther observations on the scattering of electrons 
were all found to bo in accordance with classical or 
quonttun mechanics until, in 1921, Davisson and 
Kunsman recorded directions of preferential scatter- 
ing of on oloctron beam from a polyerystaUine surface 
which, however, they explained in terms of pure 
particle mechanics. Although L. de Broglie had 
formulateil his theory associating wave systems with 
moving particles in 1924, it appears to have been 
rather the stimulus of an accidental observation 
which led C. J. Davisson and L. H. Germer to study 
the scattering of slow electrons from the surface of a 
single nickel crystal, and in March 1927 they gave a 
preliminary summary of their results. This was 
followed in December of the same year by a more 
complete account, which established for the first time 
the wave properties of moving electrons, in agret^- 
ment with de Broglie’s theory. 

Mbahwhilr, in Aberdeen, G. P, Thomson and the 
late A. Reid, unaware of Davisson and Germer’s 
experiments, had been studying the scattering of fast 
electrons by thin films, and in May 1927 they pub- 
lished an account of the dif&aoiion of cathode rays 
by a thin film of celluloid, illustrated by a photo- 
graphic record of the distribution of the scattered 
electrons. It is interesting to note that here again, 
although ho was acquainted with de Broglie’s theory, 
it was not so ixmch this as certain anomalous results 
relating to the scattering of electrons in helhun 
observed by Dyrnond, and Thomson’s own experi- 
ments on the scattering of positive rays in gases, 
which afforded the main stimulus to the carrying out 
of his experiments. Shortly afterwards, Thomson 
published the results of further experiments on the 
diffiraotion of fast electrons by thin metal films 
which quantitatively confirmed de Broglie^s relation- 
ship. Since 1928, Davisson and Thomson have, with 
their re^qpxective oollaboraiots, greatly extended their 
epoch-making researches, and to Thomson is due the 
merit of having cmly recognized the outstanding 
possibilities in the study of surface proldems of 
eleotron dilbaotion by fast electrons with photographic 


recording of the scattering angles. To-day the electron 
diffraction camera ranks with the microscope, the 
spectrograph and X-rays as an indispensable unit in 
the well -equipped chemical or physical laboratoiy. 

Nobel Prize for Chemistry 

Prof. W. N. Haworth, of Birmingham, and Prof. 
Paul Karrer, of Zurich, have been awardenl jointly the 
Nobel Prize for Chemistry for 1937. Prof. Haworth 
is Director of the Cherflistry Laboratories of the 
University of Birmingham, now provided with the 
most modern chemistry department in Great Britain 
tlirough a generous benefactor who has recognized 
the vahie and possibilities of Prof. Haworth’s in- 
vestigations. He is a Davy medallist of the Royal 
Society and Longstaff medallist of the Chemical 
Society, For many years his name has been asso- 
ciated with oxitstanding results obtainetl in his 
laboratories in the elucidation by chemical and 
physical methods of the constitution of substances 
of biochemical imxxortance, particularly the sugars 
and polysaccharides and, more recently, as the notice 
of the award indicates, with the synthesis and 
determination of the constitution of the antiscorbutic 
vitamin C to which he assigned the name of ascorbic 
acid. With this later work, other names are also 
associated, particularly those of Prof. A. Szent- 
Gy5rgyi, who has received the Nobel Prize for 
Medicine, and Prof. E. L. Hirst, of Bristol, who has 
long been associated with Prof. Haworth. Prof. 
Haworth’s name will remain outstanding in classical 
organic chemistry. The success of lus work is due in 
no small measure to his great ability in organizing 
and leading a team of loyal collaborators, which calls 
forth qualities as necessary in modern chemical in- 
vestigations as those required for carrying out the 
investigations themselves. Of this loyal collaboration 
Prof. Haworth has never ceased to express his 
appreciation whenever he has had occasion to 
describe the results of investigations in laboratories 
of which he has had charge. 

Prof. Paul Karrer has published many papers on 
vitamins A and B and related compounds ; he also 
confirmed the constitution ascribed to ascorbic acid 
by Bzent-Gydrgyi. Karrer is perhaps best known for 
his investigations on the oarotinoids, of which 
carotene acts as the chief precursor of vitamhi A in 
the animal body, although a- and ttnd 

cryptoxanthine con also act os pro-vitamins to a 
certain extent. More recently he has turned his 
attention to vitamin and the chemistry of the 
fiavins, one of which, l^tofiavin, is a part of the 
complex originally deeoribed as vitamin Bn, and also 
a part of the yellow oxidizing enzyme, in whi^ aa 
the phosphate, it appears to be eomldiied wh^ the 
ooUoidid carrier of the en^rme. Finally^ in of 
his most reeent papeni, ha md fiolomib 
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isolation of some new sterols from the unsaponifiable 
matter of whoat-germ oil by fractionation by adsorp- 
tion on a column of aluminium oxide ; the fraction 
of unsaponifisbie matter used was assumed to contain 
vitamin E. 

Prof* Charles Fabry, For.Mem.R*5* 

Aftkb fifty years devoted to teaching and research, 
Prof. Chiwrles Fabry is retiring from the chair he has 
hold in the Sorbonne, Paris. In his scientific career, 
Prof. Ch. Fabry has been pre-eminent for his work in 
optics. His intfjrferometric work, with his determina- 
tion (with P6rot and Benoit) of the length of the 
standard metro in wave-lengths of the monochromatic 
radiation of cadmium, has long classical. His 
st^idies on the 8j>ectnxm of the iron arc, his pioneer 
work on the mercury arc lamp, and on the application 
of interferometry to spoctroscopie r(?8oarch must also 
be recalled. To a somewhat later i>eriod belong his 
researches in photometry and eistrophysica. The 
microphotometer ho designed with Prof. H. Buisson, 
and his studies on photographic density also repi'osent 
pioneer work in a field wliich htis since seen a wide 
development along the lines he predicted. During 
recent years, Prof. Fabry’s interest has turned to- 
wards meteorological optics. Under his direction, 
researches on the composition of the upper atmosphere 
and its ozone content are being carried on by a group 
of his pupils. Soon after the Great War, Prof. Fabry 
found^ in Paris the Inst i tut d’Optique, of which he 
is still director. The activity of this institution has 
Ijeen devoted to industrial optics as well os to 
scientific investigation, to teaching and to the 
designing of optical parts as well as to research. The 
Revm (VOpiupte, also founded by Prof. Fabr>% is 
published by the Institut d’Optique. 

PuoF. Fabby is also a brilliant writer and a 
lecturer of no ordinary skill. His text -books on 
electricity, thermodynamics, photometry, written in 
on exceptionally lucid style, are classics in the ^French 
universities. As a lecturer he was, at the Sorbonne, 
vuvrivalled ; generations of stxidents have listened to 
his witty and genial lectures and marvelled at the 
clarity and directness of his expedition. He is also 
well known in English-speaking scientific circles and 
is a foreign member of the Royal Society. He has de- 
livered the (TUthrie lA»ture and Thomas Young Oiu- 
tion before the Physical Society ; he is an honorary 
member of many scientific bodies, and recently has 
been elected president of the International Council of 
Scientific Unions. The scientifio jubilee of Prof. 
Fabry will be celebrated by a meeting to be held at 
the ^bonne some time between November 23 and 
December 5, and the committee deling with the 
arrangements has also approved the design of a 
Fabry Jubilee Medal, a replica of which can be 
obtained from the fieoretary and Treasurer of the 
Committed, Prof. G. A. B<mtry, Conservatoire des 
4rts et Mittiers, 292 rue St.-Martin, Paris (9toe). 
It is also hoped to foe able to publish in volume 
aome of 3?r0f^ Fahry*» works, seleoted from \m 
^^iasoiaal and from his unprinted researches* 


Dr. Eric Ashby - 

Db. Eexc Ashby, reader in botany in the University 
of Bristol since 1 935, has been api>omted to the chair 
of botany in the University of Sydney, Australia, in 
succession to Prof. T. G. B. Osborn. After leaving 
the City of London School, Dr. Ashby entered the 
Imjxerial College of Science in 1923, graduating in 
1925. From this time dates the origin of his original 
investigations, which have been ptxrsued steadily 
along two main lines ; a quantitative study of the 
effects of the environmental factors and their inter- 
actions on the growth of Lemna, and the analysis of 
hybrid vigour. Papers on both these topics have 
appeared in the Anruila of Botany. In 1929 he secured 
a Cormnon wealth fellowship and widened his scientific 
outlook by two years work in the United States. 
Shortly after his return he was awarded the D.Sc. of 
the University of London. Dr. Ashby has played a 
prominent part in the development of a quantitative 
ecology and has 8urveye<l this subject in botanical 
rovieivs. His highly individual view on the nature of 
heterosis has aroused gfsnoral interest if not general 
approbation. His point of view is sxiccinctly expressed 
in a contribution to the Royal Society on the theory 
of heterosis. Dr. Ashby has served botanical science 
in various capacities on the councils of the Linnoan 
and Ecological Societies, and as the joint secretary 
of the Society of Exj)erimental Biologists. His great 
talents and enterprise have gained due recognition in 
securing at the early age of thirty -three yeai*H on 
appointment of such distinction. 

Geological Society : Foreign Fellows and Corre- 
spondents 

At its meeting on November 3, the Geological 
Society of London elected as Foreign Fellows, Dr. 
W. A. J. M. van Waterschoot von der Graoht, Dr. 
W. J. Jongmans, Dr. A. Ronier, and Dr. F. E, 
Wright, and as Foreign Correspondents, Prof. N. L. 
Bowen, Prof. R. M. Field, Baron F. von Hueno, and 
Prof, H. Still©. Dr. W. A. J. M. van Waterschoot van 
der Graoht, of Heerlen, has made important con- 
tributions to oxir knowledge of the underground 
geology of the Netherlands, and has also published 
papers on economic geology, including coal and 
petroleum. More recently he has devoted attention 
to tectonic geology with special reference to North 
America. His review of the theory of continental 
drift formed the introduction to a symposium on 
that subject which was published by the American 
Association of Petroleum Geologists. He was director 
of the Rijksopsporing van Delfstoffen until 1917, and 
has been a Fellow of the (3}eological Society of Lemdon 
since 1998. Br. W. J. Jongmans, director of the 
Geological Bureau of the Netherlands at ELeerlen, 
has added mxich to the knowledge of Carboniferous 
stratigraphy. His publications on Carboniferous 
plants are well known, particularly those dealing 
with the genus Calamitei, He is editor of the botanicai 
section of FowUium OtUalofftiSt and was responsible 
for the volumes in that series dealing with the 
Equisetatee and Lycopodiales. Br. A. Renier, 
director of the Geological Survey of Belgium, has 
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al»o made numerous contributions to tlie stratigraphy 
and paleontology of the Carboniferous rocks, par- 
ticularly of Belgium. His published works deal with, 
among other subjects, fossil plants, coal resources 
and teotonios. Hr. F. E. Wright of the Geophysical 
Laboratory, Carnegie Institution, Washington, has 
investigated the optical propt^rties of niinorals, in- 
ckiding variations due to changes of temperature. 
He has also written on the petrological microscope 
and the surface feaUnes of tiie moon. 

OoMtNG to the new Foreign Correspondents, Prof. 
N. L. Bowen, of Chicago, formerly a member of the 
staff* of the Geophysical Laboratory, Washington, is 
an authority on tlie crystallization of magmas and 
the evolution of igneous rocks. His work is widely 
known, and lias htwl considerable influence in Groat 
Britain. Prof. R. M. Field, of Princeton University, 
h€us earned out researches upon marine se^linients, 
particularly of the^ West Indic?«, and has described 
the geology of the Bahamas. He has also com- 
pared the Ordovician succession in Great Britain 
and America. Baron F. von Huene, professor in the 
University of Tubingen, is well known for his studios 
of fossil n^ptiles, j)articularly those of the Trieis 
and Lias. He lias described forms from Central 
Eurojie, South Africa, North and South America, 
India, and Great Britain. His larger works include 
monogj’aphs on the dinosaurs and ichthyosaurs. 
Prof. H. Stille, of Berlin, is the author of numerous 
papers on the geology of Westphalia, Hanover and 
other parts of Germany, many of them dealing with 
the Cretaceous system. Ho lias also made a special 
study of tectonic geology, both in its broader aspects 
and in relation to particular areas, siicii rh the western 
Mediterranean. 

The Royal Veterinary College and Hospital 

Tkkib MAJicsTiEs THE KiNG AND Qgekn opened 
on November 9 the new buildings of the Royal 
Veterinary CoUego, Great College Street, Camden 
Town, London, N.W.l, A brochure issued to 
commemorate this event gives a brief history of 
the College, and on account of its reconstruction, 
with a description of tlie new buildings and of the 
work that will bo carried on in them. The brochure 
is sumptuously produced, and is illustrated with a 
portrait of Charles Vial de St. Bel, the first principal 
(1791-93), as frontispiece, three views of the old 
College buildings, and a plan of the reconstructed 
College with views of some of its chief features. The 
old College has been demolished, and the new College 
block is rectangular in shape, with projecting wings 
facing Great (/olloge Street, the various dejiartments 
being grouped around two internal courts separated 
by a central assembly hall. The Beaumont Hospital 
for Sick Animals and the Canine Hospital are situated 
to the west, and the Pathological Musetun and 
Fathclogioal Research Institute to the east, of the 
main block. Behind the Canine block are a reception 
stable, harness room, garage and workshop. Along 
the north-east boundary is tlie Ride in which horses 
are tested for soundness, horse-boxes, stores and 
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quarters for attendants. The post-mortem building 
with cold store, preparation room and laboratories 
adjoins the Ride. Future extensionB plaxmed when 
funds permit are the Large Animals* Ho^ital and a 
field station. 

Society of Glass Technology ; Twenty-first Anniversary 

The Society of Glass Technology began a two days 
anniversary meeting on November 9 to celebrate 
its Coming of Age. The proceedings opened with a 
hmcheon that was attende<l by the vice-chancellor 
of the University of Sheffield and Mrs. Pickard- 
Cambridge, Mrs. F. Wfx>d, Lord Cozens-Hardy, Mr, 
Geoffrey Pilkington, Mr. W. L. Chance and many other 
prominent glass manufacturers. In addition, the 
Society had as its guests four foreign delegates from 
the Continent, namely, Prof. A. J. de Artigas (Spain), 
Prof. G. Keppelor (Geimany), Dr. B. Long (France), 
and Dr. H, Maui-och (Germany). Of the eighteen 
original members who still retain their connexion with 
the Society, thirteen attendcnl. The toast of the Society 
was proposed by Dr. A. W. Pickard -Cambridge, 
who spoke of the good effect of such scientific 
societies internationally and said he looked forward 
to a time when the University could do more towards 
developing the artistic side. He concluded by thank- 
ing the Society for its generosity in promising to 
contribute £2,500 towards the Elmfield Fund. The 
toast was supported by Prof. Kejipeler (representing 
the Deutsche Glasteclmische Gesellschaft) and Mr. 
S. B. Baglej', president of the Glass Manufactrurers 
Fecleration. 

In the evening the presidential address to the 
Society was given by Prof, W. E. S. Tumor, who 
revieweii the progress in the glass industry during 
the past twenty-one years. He showed how the 
development of machine methods, for which we 
have largely to thank America, has resulted every- 
where in the displacamant of skilled labour, so that 
the craftsman has been fighting a losing battle. On 
the following day a number of technical papers were 
read. The morning session was opened by the reading 
of congratulatory messages from members and 
friends from Germany, l^Igiiun, Denmark, Italy, 
United States, Canada, and Africa, after which the 
status of honorary fellow of the Society was oonfbrred 
upon Dr. H, Mauroch of the Deutsche Glasteohniaohe 
Gesellschaft (Germany) and Dr. Roes C. Purdy the 
American Ceramic Society. Dr. Mauraoh, who with 
Prof, G. Keppeler r^rasented the German Society, 
then presented a congratulatory address, after he and 
a number of ordinary fellows had signed the roll. 
The address was contained in a magnificently en- 
graved cylinder of glass mounted in stiver at the ends, 
the work of Prof, von Eiff of Stuttgart, and was 
enclosed in a casket. 

New Buddings fm: Glass Ratearch at Sheffield 

Ok Tuesday, November 9, a ceremcoiy having an 
element of novelty took place in connexion whit the 
new buikIkigB at present being areoted for 
Department of Glass Tedhnology ^tbe Uaiveriity of 
Sheffield. This^ the laying «if a fbundatk^ 
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blook made of glasM, weighing approximately fotir 
hundredweight. Mr* Geoffrey Pilkmgton» of Messrs. 
Pilkington Bros. Ltd., who cast the blook, per- 
formed the ceremony in the presence of a distinguished 
gathering of civic and university authorities and 
prominent glcMss manufacturers. Be said that ho 
thought he must be the tot to lay such a block, 
and referred to the considerable technical difficulties 
involved in its manufacture. Immediately previous 
to the laying of the blook, Prof, W. F. S. Turner 
placed a glass casket containing appropriate records 
in a cavity in a wall of the building. He said, however, 
that as the Glass Kesearch Delegacy was c^uite sure 
that the list< of donoi*s to the Btiilding Fimd enclosed 
was not yot complete, it was not proposed io seal 
either the casket or the cavity os yet. Tlie pro- 
chancellor of the University, Lieut. -Colonel Sir 
Henry Stephenson, sketched the development of the 
Department from its birth in 1916, and Mr. Bagloy, 
chairman of the Glass Delegacy, announced that of 
the sum required for the operations, only a further 
£7;0(K) now remains to be raised. 

Following the laying of the foundation ‘stone’ 
f the new buildings, the Wotwl Memorial Library 
/^as declared open by Mr. Bagley who, after a 
prayer of dedication from the Bishop of Sheffield, 
spoke in moving terms of the work of the late Mr. 
j Frank Wood for the Department of Glass Technology, 
I through the Glass Research Delegacy, of which he 
/ was chairman from 1923 until his death in 1934. A 
* beautiful memorial window in stained glass executed 
by Messrs. James Powell and Sons to the design 
of Mr. J. Hogan, was then unveiled by Mr. 
Haelam Wood, son of Mr. Frank Wood. A portrait 
of Mr. Wood in the centre is supported on the left 
by scenes illustrating glass manufacture and on 
the right by others showing research and control. 
Above are the shields of the Universities of Leeds, 
London and Sheffield, with a gloss furnace below 
them. 


where in the country between Zagros and the salt 
l^ake Urumiyeh, prehistoric remains in the form of 
moimds, both great and small, far exceeded in 
numbers any encoimtered in previous etoges of the 
journey. Here burials in abim<lance belonging to the 
second millennium b.c. were found ; but difficulties 
of labour, of which the supply was permanently' 
depleted during the Great War, prevented any 
extensive investigation. The exj)edition came to an 
end at an interesting point, when the reconnaiBsanee 
was being carriwl out in the valleys heading down 
from Kermanshah to the Mesopota>mian plains. 
Orders from Teheran, due to the possibility of diffi- 
culties with the tribes, and the incipient illness of 
the leader, prevented the completion of the programme 
as plaime<l. Sir Aurel, however, has no ground for 
dissatisfaction in what had boon accomplished. A 
notable tale of orcheeological disco vericjs of every 
period from j)rehistoric to early Moliammedan has 
been added to his lamels. 

Archaeological Exploration in Arabia 

Mb. H. St. John Pirn.BY opened up an attractive 
vista for archaeological exploration in an account of 
his recent jomney through Arabia before the Royal 
Geographical Society on November 15, when he 
suggested that the Sheban coimtry might be the 
original homeland of the Pheniciona whose place of 
origin has not yet been detenninod. In the mimmer 
and autumn of last year Mr. Phil by traversed Arabia 
from north to south, from the Mediterranean to the 
Indian Ocean, a journey of which there is no previous 
record, although bo himself consider that it may 
have been a route followed at times in the days of 
the old spice trotle. To the archmologist, the most 
interesting part of Mr. Philby’s lecture dealt with his 
visit to the ancient Himyaritic capital of Shabwa, 
where, however, ho found no evidence to support 
Pliny’s statement, if the identffication of that writer’s 
Sabota with Shabwa Is? accepted, that it had con- 
tained sixty temples. Tlio remains of one outstanding 
temple of supreme magnificence was fmuid, with two 
min heaps within the walls, which one day may be 
found to contain temples. At the same time there 
is a possibility, in Mr. Philby’s view, that Pliny may 
have been referring to the whole district of the ‘two 
Shebas’, which might well have possessed sixty 
temples in the days of its prosperity. In the heart 
of the desert two necropolises were discovered, forty 
miles away from the nearest wells to-day. Here 
there were thousands of circular tombs built up of 
untrimmed slabs of local limestone. The largest 
tomb was ton feet high and twenty-five feet in 
diameter. All the tombs had been rified of theii* 
contents and in no instance was evidenoe of human 
burial discovorod. Judging from the inscriptions, 
these tombs date from Himyaritic times or earlier. 
Similarities with cemet/ories at Bahrain and in the 
central Arabian provinces point to Phenician affin- 
ities ; while certain signs among the insoriptions and 
rook ^gmvings seem to stand half-way between 
piqtogmphs and letters, recalling the reputed re- 
lation of the l^enicians with the origins of the 
alphabet* 


Sir Aurel Stein in Southern Persia 
Sib Aueel Stein described his latest and final 
journey of archeological reconnaissance in southern 
Persia before the Royal Asiatic Society and the Royal 
Central Asian Society on November 11. In recording 
his farewell to Iran, Sir Aurel mentioned tljat in five 
years he had covered close on five thousand miles 
on camel, horse and foot — a considerable aoliieve- 
meat for any explorer, in view of the difficulties of 
climate, country and the dangers of tribal inter- 
ference, but for a veteran past his eightieth year a 
feat of remarkable endurance. This last expedition, 
taking up its work where the expedition of explora- 
tion in Fare had come to an end in 1934, started from 
Shiraa in November 1935 and lasted until the autumn 
of 1936. Xts itinerary included the plateau of 
Ardfdchon, the Bakhtiari Mountains, Susa, the 
Saimareh River, to which four montlis was devoted, 
the little e^lored Pish-i-koh portion of Lurist^, 
Keimaiuihah, the hi§Sh mountain valleys of Persian 
Kutdiatat^ wh^ an attempt to reach the border 
was the province of Urumiyi^, 
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Problems of Soil Erosion 

For his Friday evening disconrse at the Royal 
Institution, on November 12, Sir Daniel Hall took 
aft his subject “Soil Erosion : the Growth of the 
Desert in Africa and Elsewhere’*. Soil, far from being 
stable, is easily set in motion by wind or rain if the 
cover of vegot-ation and the binding supplied by its 
roots and h\imu8 are unduly disturbed. Deforestation 
about the headwaters of the streams, followed by 
grazing by goats wfiich prevent, natural rt^generation, 
has brought about the denudation of the hillsides in 
Levantine countries, bos tiimed the river valleys 
into malarious swamps and choked the liarbours at 
their mouths. Of recent years the duststorms that 
have swejJt across the United States represent the 
removal of the fertile soil from farming land west of 
the Mississippi, in many coses to such on extent as 
to cause the abandonment of the farms. It is not so 
much agriculture that is to blame, os the continuation 
of a wasteful system of farming and the broakiiig up 
of the sod on soils only fit for regulated grazing. 
8uch wind destruction extends into Canada and has 
become serious in parts of Saskatchewan and Alberta. 

In Africa the problems of erosion by washing are 
becoming insistent. The native forms of agriculture 
are wasteful and depend upon moving on to fresh 
land every few years. With the growth of population 
that has followed the Pax Britannica, land is becom- 
ing insulficient for shifting cultivation, giving rise to 
land himger and political unrest. Still more destruc- 
tive is the custom, among the Bantu trilws in par- 
ticular, of maintaining excessive numbers of cattle, 
sheep and goatft, which are not used for food. Live- 
stock has increased far beyond the oafiaoity of the 
grazing grounds, and, with overstocking, erosion sots 
in. So far from affording opportunities for coloniza- 
tion, much of the best land in East Africa is rapidly 
wasting and leaving its inhabitants under a growing 
threat of famine. Sir Daniel exhibited photographs 
of the remedial measures that are being adopted, but 
it will be necessary to interfere somewhat drastically 
with tribal customs bt^fore the natives can be taught 
to practise a system of agriculture that will maintain 
the fertility of the land and allow of continuous 
production. Considerable expenditure is probably 
required in ordtjr to implement British tnistt^hip 
for the inhabitants of Africa who are now destroying 
their means of existence. 

ICashmir Earthquake of November 14 

An earthquake of some strength occxirred on the 
afternoon of November 14 in north-western India, 
especially in the province of Kashmir. That it 
attained semi-destructive intensity (degree I of the 
Milne scale) is clear from the slight damage that 
occurred at Srinagar, Abbottabad, and other places. 
The earthquake is of interest chiefly from its asaooia- 
tbn with more violent shocks in the same province. 
Witto little more than a century, two earthquakes 
of MUfie*s highest order of intensity (III) visited 
KaBhmiiTf one in 1828, the other in 1885, Another, 
of intensity IX^ occurred on December 4, 1865, in 
the district around Chamba (about 160 miles south- 


east of Hrinagar), and two others, of about the same 
intensity as the recent shook, in that near Srinagar 
on August 28, 1016, and January 20, 1931. Of those 
earthquakes, by far the most interesting is that of 
May 80, 1886, studied by Mr. E. J. Jones, of the 
Geological Survey of India, whose brief report is 
ptiblisbed in the Records of the Sur\"fiy (18, 221-227). 
In the small meizoseismal anm of this earthquake, 
containing about 47 square miles, the destruction of 
villagfjs was complete and about 3,000 f>ersons were 
killed. The next isoseismal includes Srinagar near its 
eaftt end, and within it large portions of the towns 
anti villages were thrown down. Abbottabad lies a 
short distance to the west of this isoseismal. Thus, it 
would seem that the origin the recent shock may 
have been connected somewhat closely with that of 
its much stronger predecessor in 1885. 

Benefaction to Edinburgh Astronomical Association 
The Edinburgh Astronomical Association will 
shortly be in possession of about £25,000 under the 
will of the late Mr. J. H. Lorimer, the well-known 
artist. Mr. Lorimer hod been a member of the 
Association since 1024, when the first general meeting 
of the Association was called. He served for a 
time os a member of council some years ago and later 
was elected vice-president. He was much interested 
in astronomy and in the Association, and regularly 
attended the Association’s meetings. The Association 
has always had plans for development, but has been 
hampered in the past by the small income available. 
Now that this is to be much increased, the council 
is considering which in particular of the many 
possible schemes will liest use the money for the 
benefit of astronomy. As yet the only decision made 
is to extend the Association’s library. The objects 
behind further decisions are likely to be : to advance 
the science of astronomy and xiromotc astronomical 
research, to circulate information on astronomical 
matters by publication and generally to encourage 
astronomical study and to increase popular interest 
in the science. Negotiations are being conducted 
with the view of using the Edinburgh City Observa- 
tory for research and education. This Observatory 
has not been in use since the death of the City 
Astronomer, Mr. J. McD. Field, in April of this year. 

Physical Fitness of University Students 
The University authorities at Leeds have intro - 
dxioed a scheme of medical examination and advice 
which should be of considerable assistance to students 
in the maintenance of their health while they are at 
the University. The scheme is on an entirely volun- 
tary basis, but there is reason to think that it will 
bo used extensively. A certain number of medical 
practitioners, resident in different parts of Leeds, are 
co-operating with the University fbr this purpose, A 
student who registers under the scheme (paying a 
nominal fee of half a crown) is entitled to go to one 
of these doctors, at his own choice, for examination 
and advice. The scheme is not intended to provide 
rnedicid treatment for students, but rather to help 
them to avoid the necessity lu the 

past, members of the staff ahi^^ 
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to iKlvi«e and help studeutd when any questions 
have arisen in regard to their health ; the new 
soheme, however, by providing a simple fonn of 
machinery, will encourage students, whatever their 
present condition of health, to satisfy themiwlves of 
their physical htness or be advised in good time of 
the meamires they should take to become fit. Con- 
sideration is also being given by the authorities to 
the pt^Hsibility of extending the facilities for physical 
training at the University* The students are naturally 
watching with keen interest these developments, 
which are taking place in consultation with the 
Union Committe<\ 

Agricultural Marketing Policy 
Under this head, Mr. A. N. Duckham, research 
ofhcer to the Bacon Development Board, made a 
weighty contribution to the discussion on * ‘State 
Intervention in Agrictilture”, which was held in 
Section M at the British Association meeting in 
Nottingham. In his view, recent marketing legislation 
is the offspring of the researches and inventions 
dissociated with the names of Liebig, Mendel, Faraday, 
Pasteur and others, and of the necessity for rectifying 
the imbalance l>etween agriculture an<l manufacturing 
industries. The protective measures adoptetl by the 
marketing boards have helped to save British agri- 
culture from chaos by reducing, through price 
stabilia^tion, the speculative nature and inseciurity 
of 40-50 per cent of home production, and by prompt- 
ing improvements in agricultural business methods. 
Other beneficent activities of the boards have bc^en 
the laying down of minimum quality standards, the 
8tandard^^ing of trade practices, and the institution 
of good market “intelligence services. Equally im- 
porteuit have been the provisions mode for controlling 
competition, for example, by limiting the nurnlwr 
of sugar-beet factories, creameries, bacon factories, 
potato merchants and cattle markets. The savings 
effected by cutting out surplus capacity and operating 
the remainder at full load should, it is stated, reduce 
the price spread between farmer and consumer ; and 
farmers should benefit by the practice of collective 
bargaining, which is one of the main objects of the 
Marketing Acts. A noteworthy feature of current 
policy is the statutory attempt to influence demand 
by ‘consumption steering’, that is, by means of 
differential prices and subsidies to consumers, by 
education, habit-changing and direct publicity. So 
far very little has been done in this direction, but, in 
the author’s view, the success of current marketing 
policy will be largely governed by steering con- 
sumption more vigorously towards the produce of 
British soil.. Planning and State intervention have 
come to stay, and their prospective effect will be to 
ensure stability of quality, supply and price. 

I>cv«loptiient of the Glasshouse Industry 
A aHmius of papers delivered before Section M 
(Agriculture) of the British Association at Nottingd^am 
on S^tember « dealt with the histoiy and present- 
day practice of the growth of crops under gloss. Mr. 
H, V, Taylor first indicated trends in the technique 
of plant forcuig, from the eady use of the cloche, 


through the employment of frames and greenhouses, 
to the modem Dutch lights and ‘aeroplane’ tomato 
houses. Dr. W. F. Bowley spoke upon “Science in 
Relation to the Glasshouse Industry”. He showed 
how the increase in intensity of crop forcing, and the 
gi’owth of produce out of its normal season, brings 
new problems of disease and of nutrition. Many 
examples of how these troubles have been overcome 
by the Cheshunt Research Station were given. Some 
of the investigations, as the work of Lloyd on control 
of the tomato moth caterpillar, and that of Speyer 
upon the control of white fly, are now classical, and 
the newer research maintains the high steuidard. A 
most welcome link with practice was provided by 
Mr. F. A. Seorett’s paper on “The Pmduction of 
Early Vegetables and Salads under Glass”. The need 
for vegt^tables quickly grown on good soil, as a con- 
tribution to national health, was sti’ossed. A suitable 
light soil, adequately manured, and a site with Hociurity 
of tenure and adequate water supply, are the first 
essentials. Heavy capital costs and labour charges 
are incurred, but Mr. Secrett’s practical demonstra- 
tion of commercial success is oven more eloquent 
than his illuminating paf>er. 

Fire-Immune Cable 

A FACTOR V, opened by Ixird Ridley on October 12, 
for making fire -resisting cable called ‘Pyrotenax’, 
marks a new development which promises to be of 
far-reaching importance to the electrical industry. 
The insulating cover utilizes a new insulating material, 
magnesuun oxide, the heat-resisting and other 
physical properties of which have been proved in 
connexion with boiling-plate elements, which ore 
made of resistance wire embedded in the oxide, 
‘Pyrotenax’ cable has a copper conductor, magnesia 
insulation, and copi>er sheath. The new tfwhnique 
enables continuous runs of this cable up to 300 yards 
to be produced. A piece of cable in series with a 
burning lamp can be hammered to the thickness of a 
sixpence without affecting the light. It is therefore 
mechanically robust. For all practical purposes the 
cable is immime from fire and would not contribute 
anything to a possible conflagration. Notable use 
has been made of ‘Pyrotenax’ cable in France. The 
Louvre, the Nombandie, the Galeries Lafayette and 
the JYench railways use it. In Great Britain it lias 
been adopte<l for the new lighting equipment of the 
Tate Gallery and for several industrial installations. 
The ‘Pyrotenax’ factory is practically ‘all -electric’ 
throughout, electric furnaces being used for all the 
annealing stages and for the dehydration of the 
magnesium oxide insulation. The rating of these 
furnaces is 250 kilowatts, and their temperature is 
controlled by a Cambridge thermostatic instrument. 
The factory is situated at Hodgely Road, Hebbum- 
on-Tyne. A full illustrated account appeared in the 
Electrical Times of October 21. 

Electrical Accidents and their Causes 

Ik a pamphlet issued by the Home Offloe <I«ondon ; 
Ii.M. Stationery Office, 1 937, 6d. ) and written by H. W- 
Swaxm, H.M. Inspector of Factories, a report of 
clectricid accidents for iho year 1986 is given. The 
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Import deaJs not only with acoidentg that have 
actually ooouxrod but also witli the large-scale 
methods for preventing danger and damage which 
have been discussed with the electrical industry* The 
total number of fatal accidents reported, 112, is 
satisfekctorily small, and compaiing it with previous 
years it indicates no marked variation from a steady 
mean. The variations in the numbers reflect the 
periods of industrial activity and depression. It is 
noted that there has been an increase in the number 
of accidents to male persons less than twenty -one 
years of age during the last five years. A feature of 
the electrical accidents is the large percentage (65 per 
cent) in which the injury was due to bums alone. 
Joining of metal by arc welding is rapidly becoming 
popular. Practically all the welding accidents (67) 
are oases of conjunctivitis (eye-flash) and none of 
them was fatal. Stress is very properly laid on the 
provision of suitable goggles for workers liable to be 
exposed to radiations from the arcs. 

Vehicle Tests on Motor Roads 
Highway engineers are interested in tests recently 
made by the German road authorities on the com- 
parative efficiencies of motor roads and ordinary roads. 
An abstract of a paper on the subject is given in 
Roada and Road ConstracMon of August. The results 
t)f the driving efficiencies obtained in two approxi- 
mately parallel roads joining Bnichsal to Bad 
Natffieim, a distance of about 91 miles, ore given. 
One of these was an autobahn road and the other a 
State road specially constructed for long-distance 
journeys which had been greatly improved during 
the last four years. Tlie latter road was comparable 
in layout and surface condition with a Class I road 
in Great Britain. The tests were made with an 
ordinary high-powered car. On the State road, the 
journey took 2i hours at an average speed of 44 miles 
per hour. On the motor road it took IJ hours at on 
average speed of 74 m.p.h. ; on tho State rood the 
average 8}>eod was only 66 jjcr cent of the maximum 
speed of tho car ; on tho motor rood it was 92 per 
cent. On a second journey undertaken on tho motor 
road at the same average speed as that attained on 
the ordinary rood, the petrol consumption dropped 
from 6*5 to 3*1 gallons. Considering that on the 
ordinary road 361 cars were met 168 overtaken, 
exclusive of bicycles and pedestrians, the feeling of 
safety is much greater on the motor road as there 
are no oncoming cars to avoid. The tests were made 
with a 3*21 Mercedes car. It is concluded that on 
tlie motor mad you always arrive quicker at your 
destination than is possible on the ordinary rood and 
‘ consume less fuel. On this rood also the safety is 
greater and the stress to which the driver and car 
are subjected is much less. Further experimental 
results are to be carried out on speed trials with 
other cars. 

Kelvin and the Atomic Theory 
In his tribute to Lord Rutherford in Natukk of 
October 6, Prof. A. S, Eve states that Lord Kelvin 
dttHi in unbelief of Rutherford's atomic theory. 
Mr. C. Turnbull, 21 Percy Park, Tynemouth, North- 


umberland, has pointed out that tliis is incorrect. 
In his presidential address to the Physioal Society 
(January 1936), Lord Rayleigh (p. 221) states that 
Kelvin arguecl empliatically with Rutherford and 
himself against tho atomic origin of the energy. 
Rayleigh asked him to make a bet of five shillings 
that within three (or six) months he would admit 
that Rutherford was right. Within the allotted 
period Kelvin came roimd, and at the British 
Association he made a public pronouncement in 
favour of tho internal origin of the energy of radium. 
Ho also producfxl the five shillings in settlement of 
the b<?t. 

Announcements 

The Right Hon, Lord Riverdale has been appointed 
chairman of the Advisory Coimcil to the Committee 
of the Privy Council for Scientific and Industrial 
Research in succession to the late the Right Hon. 
Loi*d Rutherford of Nelson. 8ir William H, Bragg 
has bc^en appointed a member of the Advisory 
Council. 

Thk following have been elected as officers of the 
Cambridge Philosophical Society for 1937-38 : Presi- 
dent Sir F. Gowlond Hopkins. Vwe^Preaident^ r 
Dr. C. G. Darwin, Mr. F. P. Wliite, Prof. J. Gray. 
Treasurer : Dr. J. D. Cockcroft. Seoreiaries : Mr. 
A. H. Wilson, Dr. O, M. B. Bulman, Mr. J. A. 
Ratcliffe. New Members of t/ie Council : Dr. N. 
Feather, Dr. C, F. A. Pantin, Mr. E. N. Willmer. 

At the anniversary mooting of the Mineralogical 
Society held on November 4, the following officers 
were elected : President : Dr, L. J. Spencer ; Vice- 
Presidents : Prof. P. G. H. Boswell and Prof. C. E. 
Tilley ; Treasurer : Mr. F. N. Ashcroft ; General 
Secretary : Lieut. -Colonel W. Campbell Smith ; 
Foreign Secretary : Prof. A. Hutchinson ; Editor of 
the Journal^ Dr. L. J. Bpenoev. 

At 6.67 p.m. (G.M.T.) on November 16, Flying 
Officer Clouston cmd Mrs. Kirby-Green arrived at 
Capetown from London, having flown the distance 
in 46 hours 2 minutes. The route taken was through 
Cairo, Khartoum, Broken Hill and Johannesburg. 
They liave thus beaten the record set up by Miss 
Amy Johnson by 33 hours 23 minutes. 

Foh the first time in history, a medical man in 
the person of Dr. Rouasy, dean of the Paris medical 
faculty and well known for hk researohes on the 
nervous system, endocrinology and cancer, has bem 
elected rector of the University of Park. 

The Franck B. Garvan Gold Medal established by 
the American Chemical Society to honour outstanding 
women chemkts has been awarded to Dr. Emma B. 
Carr, head of the Mount Holyoke Department of 
Chemistry, Dr. E. Bright Wilson, jun«, assistant 
professor at Harvard University, has rOoeii^ one 
thousand dollar award from the Society for his 
experimental work in |diysioiil chemis^^ 
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Letters to the Editor 

The Mdiiof does not hold himself responsible for opinions expreswd by his correspondents* 
He cannot undertake to return f or to correspond with the writers oft rejected tnanuscripts 
intefided for this or any other part of Natukb, No notice is taken of anonymous communications* 

Notes on points in some of this week’s x-etters appear on p. 897. 

COBRESPONDENTS ARE INVITED TO ATTACH SIMILAR SUMMARIES TO THEIR COMMUNICATIONS. 


The Kinetics of Polymerization 

A RECENT paper^ on tho kinoticH of gaseous poly- 
merization reactions appears to Jeacl to sorne doubts 
oonooming the interpretation of experiments in tlio 
liquid phase. It is now found that gaseous st^yTone 
is stable at temperatures up to 400° C., a result which 
seems inconsistent with tho published data on tho 
rate of polymerization of liquid styrene. The results 
of Schulz and Husemann* con be expressed by means 
of a unimoleoular constant, given by 

4:^ - M X 10’ gec.-^ 

while Suass* Pilch and Rudorfer® find a biiuolocular 
constant, 

kt « 2*5 X W mol,/I./seo. 

Further, Wossennann* lias shown that tiic rates of a 
number of diene additions are the same in the gas 
phase and in solution, so that wo can with some 
confidence emjiloy tho exjiressions above to calculate 
the rate of the gaseous polymerization. 

At sufficiently high temperatures, tiie reverse jiro** 
cess of depolymerization will become sufficiently 
imiiortant to mask the forward reaction. According 
to Blyth and Hofmann®, polystyrene is depolymorized 
on heating above 300° C., and up to this temporaturo 
the above formulie should, therefore hold. Tho 
calculated half-lives for the reaction at 300° C. and 
atmospheric pressiu*© are 6 sec. and 40 min,, and it 
is clear that there is a very largo discrepancy between 
th<5se figures and the results of Kistiakowsky. It is 
suggested in explanation that the liquid phase results 
refer to a catalysed reaction, tho catalyst being in all 
probability a peroxide which may initiate chains by 
the formation of a complex’. 

Definite evidence has bean obtained that this is 
tho case for vinyl acetate, which Kiatiakowsky also 
found to bo stable up to 300° C. m the gas phase. 
Starkweather and Taylor’ found that the polymeriza- 
tion of liquid vinyl acetate at 101° C. could be repre- 
sent by a first order constant. A: 6*0 X lO'^min.''^ 
Breitonbabh and Raff* were unable to obtain con- 
sistent results in gktss vessels, and Breitenbach* has 
attributed this difficulty to the presence of traces 
of moisture which react with the alkali of the glass 
to give sodium hydroxide. When the ester was dry, 
Breitenbach found that its rate of polymerization at 
98° C. was only OQd hundredth of that found by 
Starkweather Taylor. W© have found that pure 
vinyl acetate does not polymerize measurably at 
100° G., and believe the rates measxired by the former 
authors to be due to the presence of peroxides. 

Ck^miueitiiial vinyl oeetate eont^ a small 
emount of acetaldehyde^^ which in the presenoe of air 


forms a jH^roxide, i>robably of the formula 
O 

/ \ 

gh,c:h o. 

\ / 

o 

Samples of vinyl acetate capable of polymerizing at 
100° 0. always gave a peroxide test, and the rate and 
extent of polymerization were found to be associated 
with the aniount of peroxide present. It is |x»rhaps 
significant that this substance can be elitninated 
by distillation with an efficient fractionating column 
Init is by no jneans completely removed by careful 
vacuum distillation. It is probable that tho role of 
the sodium hydroxide produced when tho ester is 
moist is to saponify some of the vinyl iusetato yielding 
N^inyl alcohol, wliich is tautomeric with acetaldehyde. 
We may note further that aldehyde-free vinyl acetate 
does not polymerize at 1 00° 0. even in the presence 
of oxygen : samples were shaken with air or oxygen 
for two weeks but reinainwl stable when afterwards 
hBat(:)(J to KMJ° C. Identical results were obtained 
from sup|>lios of vinyl acotato from two sources. 

The study of the initiation of polymerization by 
aldehydes and oxygon is being continued and fuller 
details will bo published in dxio coui'se. 

A. C. {^tthbertsok. 

Dept, of Chemistry, 

Mount Allison University, 

Canada. 

Ckoffrky Gee. 

K. K. Ridead. 
Laboratory of Colloid Science, 

(/ombridge. 
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• Qi'ie and lUdeal, Tram. Farad. Soc., 8S. 666 (1936), 

’ Stork w<>atlKir and Taylor, J. Amur. Cham. Soe,, 68, 4708 (1980). 

• Breitonbaob &wi Raff, Her., 69, 1107 (1936), 
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Phase Transformation in Locusts in the Field 
In 1921 Uvarov’ enunoiated tho ‘phase theory’ to 
account for tho swarming of locusts, a theory which 
postulated post-embryonic divei^genoes in the pig- 
mentation, structure and behaviour of members of 
the same species. This theory has since been proved 
by field observatioiiB and by experiment to be 
oarrect in a number of looust species, and in breeding 
experiments the ohauges were found to be due to tho 
dwtty of population of locusts*. 



890 


NATURE 


The question which hue m far remamed unanswered, 
however, is how the individuals of a population of 
solitary loousts in the field, less numerous than 
gregarious locusts, and without the 'gregarious 
instinct* of the latter, could encoimter one another 
with sufficient frequency to bring al>out the change 
of the phase solifuria througli oongregana to gregaria. 
My investigations of the behavioTjr of the solitaty^ 
phase of Schistooerca gregaria Forak., on the Red Sea 
coast of the Sudan during last winter, have thrown 
some light on the mechanism by wliich this trans- 
formation occurs in the field. 

For various reasons, the solitary ‘hoppers* of the 
4th and 5th instars tend to concentrate into patches 
of dense but uneven vegetation, which is usually 
unwoeded millet cultivation. One of the most 



Fig. 1. 

A ‘basking -PLACK' of SOI-Il'AKy XOCIJSTS AMONG 
UNWKKDKI> M1X.U5T CULTIVATION. A THEBMOMIBTKB 
WITH BULB EXPOSED TO THE SUN (APPEABINO AS A 
WHITE line), and A SMALL 80BEEN SUADINO ANOTHEB 
THEBMOMETEK ANJ> AN KdNEY PAPIEIt HVaBOMKTER 
(to THE LEFT OF THE FIBST THEHMOMKTEK), ABE 
LYINO ON THE BAKE SAND OF THE ‘BASKING *PLACR*. 

interesting reasons for this is the existence of a 
visual attraction to the millet stands (probably per- 
ceived as dark objects), which I was able to demon- 
strate experimentally. Within the ‘concentration 
sones* the absence of wind permits the sun’s radia- 
tion, in oonjimction with vegetation of very uneven 
height (Fig. 1), to produce a close ‘patchwork* of 
dififarant temperatures, humidities and li^t intensities. 
Small patches of bare ground, such as that shown 
in Fig. 1, constitute the worxnest and driest situa- 
tions available. Solitary hoppers ore not as inactive 
as formerly supposed, and at certain times of day 
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they form loose basking groups on the bare patches. 
1 was able to demonstrate tliat the formation of such 
groups must largely be attributed to the separate 
reactions of each individual to the temperature 
stimulus, as presented in the *patohwork\ Without 
gregarious instinct, the solitary hoppers are 
forced into association, simply because their numliers 
are large in relation to the number of bore patches 
available in the vicinity. This crowding of hoppers 
may have the same effects as breeding in densely 
populated cages, namely, changes in coloration, 
morphology and in the mter -reactions of individuals, 
BO thaVthe bare patches may be regarded as the birth* 
places of gregariousness, for without them the change 
of phase would probably be impossible, however 
numerous the locusts became. 

It was also found that* gregarious hopfiors, whose 
cohesion in bands is maintained by some form of 
inter-attraction which is perhaps visual, were too 
active to remain together on the bare patches, bo 
that the bands tended to break up in unweeded 
cultivation.. Such vegetation is, therefore, on one 
hand indispensable to the production of phase 
gregaria, but on the other hand, fatal to tlie continued 
existence of this phase. The survival of the hopper 
bands and adult swarms of this phase is only made 
X>os8ible by their ‘breaking out* of the environment 
which has engendered them. 

Another interesting result, partly of field observa- 
tions and partly of rough experiments, was that the 
direct relation between activity and temperature in 
temperature-adapted hopjiets, is reversed in hoppers 
not adapted to temperature. Over a certain range, 
temperature-adapted hoppers are, of course, more 
active at higher than at lower temperatures, but the 
effect of sudden inorease of body temperature is 
temporarily to depress activity, while sudden tempera- 
ture decrease temporarily accelerates activity. This 
principle may have much wider applications. 

A detailed account of tliese investigations will be 
published elsewhere. 

John S. K»nnib»y. 
Imperial Institute of Entomology, 

British Museum (Natural History), 

S.W.7. 

Oct. 17. 

BuU. BnUm. Re$., IS, 186-163 (1921). 

• Faure. BuU. Bntom. 88. 293-406 (1938). 


Nomenclature of the Seasons 

On® frequently hears it said that the swalbw 
passes the winter in South Africa, though a moment^s 
refieotion shows that it is summer in South Africa 
when the swallow i« there. There appear to be no 
words for times of yeair, longer than a Vendor monUi, 
applying to the whole world. Again, when one 
is tr;png to analyse periodic phenomena among 
organifims in the tropics, one is continually hamperea 
by the lack of words denotii^ the seasons; Ibr 
spring, summer, autumn and winter are meaningless 
near the equates. One may apeak of the rainy and 
dry season or seasons, but the p^iods are often Ul- 
definod. If one the words for the temperate 

seasons into the tropics, one cannot eaoape sueh 
absurdities as saying that in south-west Ceylon the 
winter is the hottest season. Such com^deratiofui as 
these have drivm me, despite on averakm fironi ill 
tumeoessary aon^dlegtions of noipeiids^me, to minpast 
a series of eight neir wokds, t 
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JElach of the first four words is applioable (like a 
oaleiidar mouth) to the whole world at the same date : 

Boredbune, March 22--June 21 (approximately) : 
the time when the sun is in the northern hemisphere 
and going towards (Suvca) the north 

Borephiuge. June 22“Sej>tember 21 ; the time 
when the sun is in the northern hemisphere and going 
away from ( 9 «uy««v) the north, 

Notodun^. 8opteml>er 22-"December 21 : the time 
when the sun is in the soiithern hemisphere and 
going towards the south (v6toc). 

Notopheuge. December 22*March 21 : the time 
when the sun is in the southern hemisphere and 
going away from the south. 

Tliese words malce possible such succinct statements 
as the following. The swallow breeds in Exiropo in 
the borodune and borepheuge and passes most of 
the notodune and notopheuge in South Africa. Very 
few species of birds breed in the southern hemisphere 
and pass the boredune and borophe\ige in a non- 
breecfing condition in the northern hemisphere. The 
Gouldian finch of Australia exhibits an internal 
rhythm in reproduction ; for it breeds about the 
notoduno in its native haunts, and individuals im- 
ported into the northern hemisphere tend to continue 
to breed in the notodime. 

There is also a need for wonls which ai)ply to the 
wht)le of one hemisphere (north or south), that is, words 
which extend the concepts of spring, summer, autumn 
and winter right throijgh the tropics to the equator. 

Hotnodune, The season when the sun is in the 
same hemisphere (north or south) as the place spoken 
of and going towards the pole of that hemisphere 
(6(x6c same). This word, applioable everywhere, is 
the same as spring in temperate latittides, if one 
allows the official sense to the word spring. The days 
are lengthening during the homodune. 

Homopheuge. The season when the sun is m the 
same hemisphere aa the place spoken of and going 
away from the polo of that hemisphere. In temperate 
latitudes this is the same as summer. The days are 
shortening during the homopheuge. 

Hetero^me. The season when the sun is in the 
opposite hemisphere to the place spoken of and going 
towards the pole of that hemisphere (trspoc. other). 
In temperate latitudes this is the same as autumn. 
The days are shortening during the heterodune. 

Heteropheuge^ The season when the sun is in the 
opposite hemisphere to the place spoken of and going 
away from the pole of that homispliere. In temperate 
latitudes this is the same as winter. The days are 
lengtlientng during the heteropheuge. 

The following ore examples of the tise of these 
four words in sentences which require considerable 
circumlocution without them. Hie blackbird starts 
la^rmg about the beginning of the homoduno in 
Britain and also in New Zeakmd, where the descend- 
ants of imported specimens have established them- 
selves ; in Ceyl<Mi it breeds about the beginning of 
the homodune and again about the end of the homo- 
pbeuge. In Britain we have no species of bird with a 
special breeding season starting in the heterodune, 
but there are heterodune-breeders among tropical 
and southerh hemisphere birds. Almost throughout 
their range most species of fruit-bats copulate in 
the heterodune, and there is thus a diflfereno© of 
about si3C months in their breadixsg seasons on the 
two sidea ctf the equator. In the tropics the rainy 
Heason Or seaaoxui usually fall in the homoduno and 
homc^botiMps : often is a rainy seaaon m each, 
^iffated by a i^ort pea^ 


I am greatly indebted to my friend, Mr. E. B, 
Ford, for translating my oonoejits into easily 
pronounced and intelligible words based on Greek, 
It may be remarked that the first ‘o’ of notodtme 
and notopheuge is short. 

It is hoped that students of migration and of 
seasonal phenomena in the tropics may consider the 
possibility of these eight new words being useful. 
The new knowledge of the relationship between light 
and reproduction may be thought to lend weight to 
a system of the seasons based on the apparent move- 
ment of the sim and theiefore on the change in 
length of day. 

John B. Bakbh. 

Department of Zoology and 
Comparative Anatomy, 

University, 

Oxford. 

Oct. 20. 

Non-Specificity of the Trio Follicles in the Merino 
I HAVE the privilege of collating the valuable notes 
of the late J, E. Duerden, having been his 

colleague and friend for the past two years. Prof. 
Duerdon’s recent work on the embryology of the 
fleece has important implications of both a funda- 
mental and an applied character, and it is felt that the 
following advance note, indicating some of the results 
he obtained, approaches in some measure the type 
of commimioation which Prof. Duerden himself con- 
templated writing at the time of his death. 



Fig. 1. 

Magnification X 120. 


Prof. Duerden’s investigations were chiefly in the 
form of a comparative study of follicular arrangement 
in both foetal and post-natal stages of the Ovidse, and 
also of many other mammals. He established tlie 
fact of the common and fundamental nature of the 
arrangement of the early follicles in trios, noted in 
some mammals by other workers, and also observed 
that these follicles produce coarse birth -coat fibres ; 
he states in this connexion that “Production of the 
woolled fleece is by the loss of the coarse fibres grown 
by the trio foUidea*^ and, I would odd, of course, by 
the addition of finer fibres chiefly grown by later 
developing foliiolas. 

With reference to this aspect of the developing 
fleece. Prof, Duerden has established the important 
point that a follicle which in the lamb produces a 
coarse, kempy birth-coat^flbre may later prMUce a fine 
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non*ineduliati^ wool fibare. He ehown that this 
actually occurs in the South African Ofupe Merino lamb» 
and the photomicrograph (Fig. 1) i^roduoed hare 
(magnihcation x 120) coixstitutes evidonoe support- 
ing his view. This is a photograph of a horizontal 
section of skin from a four months’ old Cape Merino 
lamb ; so many new follicles arid fibres have become 
differentiated that the early trio arrangement is 
somewhat obscured. Large birth -coat fonicles, how- 
ever, are clearly shown which have already shed 
their coarse birth -coat fibres, and in these same large 
follicles can bo seen recently keratinized fine non- 
iimhIu H ated wool fibres. Here again a note of Prof. 
Duerden’s may be aptly fjnoted : “Changes in the 
arrangement and character of the fibres occur 
during tho life of the Hhoe]), especially as between 
the birth -coat and the o^lult fleece. The foetal 
distinction in size between the trio and the 
later folliclos may lx? accentuated, os in the Somali 
and wild sheep, or may be reduced, as in the Suffolk 
and Leicester, and tho fleece become more uniform ; 
the coarse trio fibres niay be shed and replaced by fine 
fibres (that is, in the same follicles), os in the fine- 
wool led Merino.” 

Prof. Duerdeii’s work also suggests the importance 
of the follicle bundle os a genetic morphologiced unit, 
and how its nature may influence such fleece 
characters os type of staple formation, degree of 
sample uniformity in fibre diameter, and fleece 
density. 

A. B. WlLDMAN. 

Biology Department, 

Wool Industries Research Association, 

Torridon, 

Leeds. 

Androgenic Endocrine Activity in the Female 
Mammal 

Parkes' recently made the very important state- 
ment that ovarian extracts may show luidrogenio 
fWJtivity when tested on the comb of tho capon. Since 
then? was no androgenic activity in purified ovarian 
hormones, Parkes reasonably concluded that the 
androgenic activity of tho extracts was probably due 
to the jiresenoo of substances of tho androsterone- 
testosterone group. 

Many obstavatioas demonstrate that androgenic 
activity <ian be induced ox;^>erimentally in the female 
guinea pig by certain agents which act on the ovary 
without changing its microscopical aspect. The 
clitoris of the guinea pig offers a very convenient 
test for androgens ; more than twenty years ago* I 
discovered its transformation into a penis -like organ 
imder the influence of a testicular graft (in one of 
tho oxporimontal anim^ds which Prof. 8teinach 
gononmsly put at my disiKisal). Sand* independently 
found a similar phonomonon in the rat. Since then, 
the transformation of the clitoris of the gtiinea pig 
into a jienis-Hko organ has been seen by other 
investigators working with testicular grafts or 
testicular liormones. 

Now a penis -like organ can also occasionally be 
foimd in untreated female guinea pigs which ore 
otherwise nonnal*. A similar condition can lie pro- 
duced experimentally by exposing tho ovaries to 
X-rays or by injecting gonadotropic extracts (Steinaoh 
and Kun*). A tj^iical penis-liko organ may grow in 
leas than thi-oe months after "partial castration', that 
is, when the quantity of ovary is (liininished to a 
minimum by resection (in six out of twenty animals 
operated upon when adult*). 
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8teinaoh and Kun emphoswodl the extensive 
luteinization of the ovary seen in their suooessflil 
experiments, but the ovaries in our guinea pigs with 
a spontweous penis -like organ, and likewise the 
androgenic ovarian fragments, showed no excessive 
lutein ization. Similar results were obtained in a new 
series of twelve guinea pigs, out of which again six 
revealed the penis-like organ. These animals were 
operated on when 4-28 days old, one ovary being 
removed and the other reduced to a minute frag- 
ment. The transformation of the clitoris become 
manifest only about eleven to twelve months later. 
The ovarian fragments were examined 32-33 months 
after operation, and showed cystic follicles and some- 
times luteal cysts, but only twice in a total of twelve 
positive oases was I able to state with certainty that 
hypertrophy had taken place of those tubular 
structures of the ovarian medulla which may be 
considoi^d as a masculine rudiment. One of the 
most interesting features of oiu* experiments is the 
fact that the experimentally induced androgenic 
activity does not depend upon microscopical ovarian 
changes suggestive of gonadal intersexuality. This 
indeed does not exclude the possibility suggested by 
Parkes of androgenic male hormones being produced 
in tho ovary. 

An ovarian graft in a castrated male guinea pig 
may oxception^ly maintain tho seminal \^esiclo8 and 
the prostate in a normal oondition^ This was recently 
shown also for castrated mice with ovarian grafts*. 
In our case, in which the graft was not examined 
until 34 months after transjilantation, there was an 
enormous development of epithelial tissue due to 
proliferation of the medullary ovarian tubules ; but 
in view of our iniorosoopioal results with ovarian 
fragments, the (jondition of this graft may be con- 
sidered as exiseptional anti not necessarily related to 
the androgtmio activity. 

A. LipsohAtz. 

Laboratory of Experimental Medicine, 

National Institute of Radium (Cancer), 

Santiago. 

Sept. 2. 

* ParkitK, NatUEE, 189, 9Cft <1937). 

* Lip8ch(iU, Am. Ahad. WwiwurA, Wien, No. 87 (lOlfl) ; Anxh. 
KrUw.^Mech., 44. m (1918). 

» Sand, Pjtayerg Arch,, X78, t (1018). 

* Brit, J. Bxp. Biol., 4, 227 (1927). 

*8telnach uiid Kmi, P/tUmt Arch., Wt, 286 (1081). 

* HlWchOta, C.H, Boe. Biol (ParU), Xl*, 1272 (1933), 

’ lilpwhtttis, Virehowi Arch., 886. 86 (1032), 

“ Uc Jongh und Kortoweg, Ada Brevia Beerland,. ^ 126 (1936). 
Hill and (Jardner, Anat. Bee., 04, Bupp. 21 (1930), Hill, Endoorinedi^, 
81, 406, (1037). 


Restropic Effects of Anterior Pituitary Extracu 

SxvxRAi# authors have attributed endocrine func- 
tions to the retioulo-endpthelial system (R.E.S.) and 
have employed, for various purposes, extracts pre- 
pared from its centres. But no link between endocrine 
glands and the R.E.S. has as yet been demomtrated. 
Recently, however, we have obtained evidence of 
pituitary control of tho retioulo-endothelial system* 
The experiments wore carried out on rabbits. A 
modification^ of the Congo-Red method* was used 
in assessing the activity of the B.E.S. The rat© at 
which the dye is eliminated from the otmtlatiim 
reflects the functional oonditioju of the system, ahd 
the method which measures this rate thus yields Uti 
index of the activity of the R.i5.S» 
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First the normal rate was determined in each 
animal. Injections of varions pituitary extracts wore 
then administered and the rate of elimination was 
again detennined at regular intervals. Certain 
aqueous extracts produced a rapid rise in the activity 
of the system. The rise was noticeable 24 hours 
after the first injection but did not attain its maxiinum 
imtil some days later. Cessation of the injections 
resulted in a return to the nomrnl level. Thus one 
rabbit showed an initial index (per cent of dye 
eliminated within one hour) of 46*7. After tliree 
daily injections of 1 mgrn. each the index roeti to 
76*9 ; 10 days after tVie last injection the index l\ad 
fallen again to 48*5, The treatment was not followed 
by any signs of damage to the K.E.S. These effects 
were obtained with extracts that did not contain the 
growth factor and were free of, or contained trcu^es 
only of, gonadotropic and thyreotropic honnone. 
The active substance is highly soluble in water and 
can be extracted even with distilled water. A highly 
potent extract was prepared from fresh anterior lobes 
(cattle pituitories) in a soxhlet worked under reduced 
pressure. Water was used as extractive and an 
alkaline reaction was maintained by repeated addi- 
tion, to the gland nmterial, of weak ammonia. The 
active substance is insoluble in acid 70 per cent 
alcohol but soluble in alcohol containing 3 per cent 
ammonia. It is precipitated by phosphotimgstic 
acid, rapidly destroyed by boiling and unstable in 
solutions kept at room temjjeraturo. 

Put ified gonadotropic hormones prepared from the 
anterior lobe of cattle pituitariee, from human 
placenta or pregnancy urine, and from the blood of 
a menopausal subject failed to affect the B.E.S. -index 
significantly or even tmiformly. 

Strongly thyreotropic extracts, prepared from 
anterior lobe and containing a proportion of gonado- 
tropic hormones, significantly and rapidly lowered 
the index. For example, 61 per cent of the dye was 
eliminated in an untreated rabbit within one hour 
after its injection. After three daily injections, the 
rate had fallen to 26 per cent. But the fall in the 
activity of the system persists for a few days only. 
A return to the norm takes place oven when the 
injections are continued. 

It thus seems likely that the ant/crior pituitary 
is involved in the regulation of the K.E.B. Pre- 
sumably it infiuencos, therefore, some aspects of 
immunity. 

The influence of the gland may be complex since 
it yields at least two active derivatives. One ty^o 
of extract inoreases the activity of tho K.E.S. ; in 
oooordanoe with current terminology, we propo^ to 
refer to the active substance as the ‘positively 
restropio factor*. Another type of extract, oharao- 
terizod by its thyreotropic activity, is negatively 
roBtropio ; that is, it lowers the activity of the 
K.E.S. The positively restropic factor is manifestly 
not identical with the ^owth factor or the gonado- 
tropic hormones. But it may be identical with one 
of the other anterior lobe hormones for which 
separate existence has been claimed. 

C, Wotxijbb-Liobti. 

B. P, WiKSKMR. 

The Laboratory, 

37 Great Cumberland Place, 

London, W,l. 

Nov. 0. 

* Adl«r, H., m»4 mmM, F., X. 47, 617 (1M5). 

’ Stem, X,, and WnStehn* R., X. Bvp. M$tLi •7, S&4 <1W5>. 


Interpretations of Atomic Constitutton 

Thk correspondence colvunns of Naturk are 
usually devoted to contributions from specialists, and 
for a layman to enter into them may be regarded 
as an intrusion. There must be, however, many 
readers who, unable to bo advanced workers in any 
particular branch of science, try to follow cu rent 
thougiit, especially in physics. They form tho bulk 
of those who read and enjoy the more popxilar 
expositions of science by fellows of the Royal Society 
and others actually engaged in scientific work, and 
rnimy look forward to the amval of NATtJBE, 

Could one of such intoi 7 )reter 8 give an explanation 
of the difficulties s<jmo of us find in the present con- 
temporary picture of atomic structures 7 W© know it 
is o^y a rough picture. A billiard ball model of the 
atom is, we know, impossible. Recent bombardment 
experiments l>ear out, however, the general rough 
scheme of things. Heisenberg, with his indeterminacy, 
certainly introduces anxieties. On the other hand, in 
the answers do not allow a shift to wave mechanics : 
wo would look upon that as an unfriendly ‘action*. 
Could Naturk, however, get some exj:)lanation given 
us of such difficulties as the? following : 

(1) No doubt in popular works it is difficult to 
express things correctly, but I notice reference 
frecpiently to the charge on the electron or proton. 
Surely these two elomonta are the charge and nothing 
else, even if they do differ in mass by a factor of 
2006, or is tho ei)hcmoral positron now looked upon 
6^8 the charge on tho proton ? 

If, to accoutvt for iaotoiM)s, we must introduce 
neutrons, no difficulties present themselves if a neutron 
can be looked upon as a proton manied happily to 
an electron iix domestic bliss with no charge. Juat 
mass. But we are told (sw Prof. Andrade's article in 
Nature of September 8, 1934) that we must not look 
upon the neutron as having within itself on electron. 
The consequence seems to lead to ph ilosopb ical 
difficulties ; for now the neutron is just a lump of 
matter, and the theory that matter is electrically 
built up, fails. Is this point conceded, or if not, why 
not ? 

(2) The nucleus in heavy atoms presents the 
most serious difficulties. Here, we are told for each 
atom, live concentrated together a group of protons, 
oorresixonding in number to the electrons in their 
orbits, plus some neutrons to acooun^ for isotopee 
end other tilings. Yet the protons, being positiv^y 
charged, must dislike proximity with the same 
vehemence as the electron. How is it assumed that 
they can remain packed together 7 Prof. Axwirade, in 
his attractive book “The Atom’*, page 71, envisages 
a scale m(Kiel with the nucleus the size of a plum, 
with electrons occupying orbits two thousand feet 
across. If the nucleus is mode up of protons, as 
bombardment apparently proves it to l>e, and if ea^ 
proton has, or is, a positive charge, then such a 
picture is mathematically on absurdity. What is the 
force holding them together 7 

If I am told that under certain conditions two 
similarly charged protons can be made to xinite to 
fonn a super proton of mass 2 and charge 2, or even 
more, but always in imits of protons plus a neutron 
or two — ^rather like i^Oarly chared blobs erf 
mercury, sitting on a glass plate, disiikmg proximity, 
but by force to amalgamate ; if I am told that 

this super |Waton, now called a tmdetis, is heiki 
together by a new sort of atomic ^surface tension* 
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but can bo broken up by bombardmont ; if I am 
told that in such breaking up it may shed a proton 
or two which will change the chemical properties of 
the atom and tiiat energy will be released ; that is 
a story which anyhow accounts for the facts, and for 
Prof. Andrade’s ‘phun’, although not really explaining- 
thorn, but the trouble is no one mentions tVie diffi- 
culty of protons just living together, maintaining 
their individuality. 

The above idea may be fontastic, but let us have 
some story’ ; at present wo liave none. There may 
be answers, easy ones, to those difficult ies, which aj*e 
asked in all sincerity of those wdro have worked so 
wonderfully in this new entrancing wonderland of 
physios, anti for whom no rme has greater admiration 
than myself. 

J. T. C. Moohk Brabazok. 

70 Pall Mall, 

London, S.W. 

Oct. H. 


At one time it w^as the fashion to ask “What is 
electricity ?*’ and to taunt, or condole with, the man 
of science, because, said the questioner, he hod no 
answer to offer. Tire question I always considered 
unteosonahle, since we must take some fundamental 
entity, which we cannot explain in terms of other 
Bubstances, as the basis of our theories, and electricity 
is an aspect of our fundamentals. It is not a kind of 
liquid, or a kind of gas, but something cpiite difibrent 
from both. 'Inhere should never be any question of 
calling electricity a fluid, and then expecting to deduce 
its comjdete l>ehaviour from the known proj>orty of 
fluids. What we have rigidly done is, rather, to 
find out by exjieriinent what its actual properties 
are, an<l what general laws will cover them. It then 
pT(neB that for certain limited purposea electricity 
can be considered os a fluid, but the limitations 
should always be borne in mind. 

Colonel Moore 'Hrabazon, moving with the times, 
puts certain questions as to our fundamental entities 
of to-day, the proton and the neutron, and wants 
their properties explained in anthropomorphic terms 
of likes and dislikes, and so on, or at any rate, in 
terms of tJie behaviour of massive bodies, which they 
resemble as little os electricity in bulk does a material 
fluid, 11 le problem is not to explain atomic and 
niiclear electro -dynamics in terms of macroscopic 
charges and their properties, bocaiise we know that 
this cannot be done, but to find otit with what 
particles we can form a consistent scheme of action 
for tlie oxporinnentor, and with what properties we 
must endow these jmrticles. 

Workers on nuclear problems have decided that 
they must have, among other things, protons and 
nmitrons. Now, if , I understand Colonel Moore- 
Brabazon, lie wants to know how the neutrons and 
the positively charged protons can be packed togetlier, 
because if they have tlie properties of macroscopic 
charges the assemblage will be unstable. We know, 
however, that they have not these properties, and 
our task is to form a consistent scheme which shall 
cover these properties and shall also cover other 
aspects of atomic electrodynamics. We may have to 
OBSumo certain entities to help us along totnporarily 
in our dlflficultiee, such as the unsatisfactory neutrino, 
but the unsatmfaotorineae of the neutrino is not that 
it has properties inconsiatent with the laws of claasioal 


November 20 , 1937 

electricity, but that it has no properttea at all* except 
those asBumed ad hoc* 

We can get over Colonel Moore-Brabazon’s diffi- 
culty about “the charge on the proton” by calling it 
“the charge of the proton”, to which nobody will 
object. "V^ether we talk of the neutron containing 
an electron is to some extant a matter of woids, 
just as whether we talk of a rocket as containing 
the stars is a matter of words. What we want to 
know is under what conditions the neutron con be 
transformed into, or replaced by, a proton and an 
electron. To explain this behavioiu' we have to 
resort to sets of rules evolved by studying atomic and 
macroscopic phenomena and to accept the “non- 
reasonable” conception of the quantum theory, in 
its modern wave -mechanical form. Thus I can tell 
Colonel Mooro-Brabazon Mihat it is held in some 
quarters that the proton and the neutron represent 
two different (quantum states of one entity : I can 
talk to him of Fermi and of Bose statistics, and allied 
rules to help us to decide os to the structure of the 
nucleus — as to wliether, for example, it contains 
electrons. ’I’his would, however, bo to introduce 
ilifficult detail that he might regard as an attempt 
to throw dust in his eyes. I prefer to say, qjuite 
generally, that 8t)me sort of special mlos are required, 
and that, whatever these are, they are to be obtained 
by generalizing certain experimental results, and 
not by reasoning from the clau)sical laws of electricity. 
In Rutherford’s words “the atomic nucleus is a 
world of its ovm [my italics. E. N. da C. A.] in which 
a number of particles like protons and neutrons are 
confined in a minute volume and held together by 
very powerful unknown forces. Vigorous attempts 
are in progress to adapt existing [that is, quantum- 
mechanical] ideas to explain the structure of atomic 
nuclei, and some success has been obtained in a few 
simple coses”. 

If Colonel Moore-Brabazon is still unsatisfied I 
beg him to cast his eyes back to Newtonian days. 
Would he in those days have wanted strings tied to 
tlie planets to pull them towards the sun, on the 
ground that a body cannot act where it is not ? 
He cannot pull my nose (though perhaps he may pull 
my leg) at a distance ; how then can the sun pull 
tlie planets ? In fact, the conception of action at a 
distance gave much trouble to very acute brains^. 
Jean Bernoulli, for example, never accepted it. How- 
ever, quite apart from any spieoulations os to the 
nature of gravitational foroee, such as Einstein’s 
recent hypothesis, the laws of interplanetary force 
were worked out on the assumption that a body 
could act where it was not, with such satisfactory 
results that the hypothesis of xmiversal gravitation 
now offers no trouble to anybody. 

I cannot promise Colonel Moore-Braboaon that all 
men of science will share my views, but there they 
are, for what they are worth. Now, perhaps, in return. 
Colonel Moore-Brabazon will give me a logical state- 
ment of British foreign policy in the last ten years, 
which has puzzled me as much as the nuclear 
mechanics of the last ten years has puzzled him. 

E. N. DA C. Akdbadh, 

University College, 

London, 

W.O.l. 

wko wkhM to tsd how slowly Kewton’s IdM 
trsW may oonniU M. BrotuttV losniM **b4iLtf0dtiatt6a ^ Hbfa l w 
<to Kewton On ai| XVm* 
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Internal Friction of Wires 

WoRKiKO with the transverse vibrations of wires 
of glass, sUwl, brass, aluminium and silver, Bonnewita 
and Ki6tger‘ have found that the internal friction 
hae a maximum at a freq\ienoy charaotoristic of 
each wire. They have found, in fact, that tlie internal 
friction varies with frequency / ajjproximately as 

A Z®/ . /1\ 

The purj )080 of this letter is to point out that the 
internal friction measutod by Bennewitz and Rutger 
is a direct consequence of the entropy increase 
aasQoiatod with the flow of heat from the compressed 
to the extended side of the wire, /o is interpreted as 
the reciprocal of tlie time of relaxation for the estab- 
lishment of temperature equilibrium across the wire. 
The theory of this thenno-elastic internal friction has 
been disoussed by me* for the case of a reetl. An 
extension of the theory to wires is being published 
olsotvhero. It is found that for both reetls and 
wires (which is equal to the logarithmic decrement 
X of Bennewitz and Hotger multiplied by log^ 1 ()/tc) 
is given by (1), with 

A — — JST)IE8t 

where Eg and Ej* are the adiabatic and isothermal 
Young’s moduli, respectively. In the case of wires, 
fo is given by 

/o =- {q*l2rt)Da-* - 0*539 Ha"*, 
whore D is the thermal diffusion constant of the 
material, a the radius of the wire, and q tlie first 
root of the equation 

{dldx)Ji{x) ^ 0, 

namely, 1-84, 

Kot only does the thermo -elastic effect give a 
satisfactory qualitative interpretation of the experi- 
ments of Bennewitz and Rotger, but also, os shown 
by the accompanying table, it gives good quantitative 
agieement. 


Type of wire 

Glasft 

8t<‘el 


Alum- 

inium 

silver 

2a In mm. 

1-26 

1-0 

1-25 

1 -5 

i 01 

/o, observed 

0*66 

26 

4(f 

83 

240 

0-539 Da-' 

0'5-0-fi 

27 

45 

84 

350 

At xlO*. obeerved 

8-7 

2-6 

4 '4 

5-2 

6 0 



1-9 

3-2 

4-6 

3-7 


t A has b('on obtained by muUipIyttiK Anux. of Wcunewltis rikI 
Udtger by '46. 


It is of particular interest to note that the fre- 
quency, /o, at which the internal friction has a maxi- 
mum is not a constant of the material, but varies 
inversely as the squats of the railius of the wire. 

Clarkkok Zbner. 
College of the City of Now York, 

New York, 

* Bennewitz, K., and Rfitscer, H., Mr#. Z,, 678 

• Zener. C., AS, 230 (1037). 


Capture of Slow Neutrons in Light Elements 
By means of a small boron-lined ionization chamber 
we have studied the density distribution of neutrons 
around a eoiirce (Ba -f Be) placed in a large con- 
tainer filled with a hydrogenous liqtxid*. From the 
measured distribution the total number of neutrons 
present at any instant is obtained by intention. 
This dgure does not dqpend on the' scattering 
peiiiea but on the capture orow-seotiona of the 


nuclei constituting the liquid. K a constant ntunber 
of neutrons is emitted from the source, then the mean 
number present at any instant is inveiYely proportional 
to the total capture probability. 

By using liquids containing the same constituents 
in different proportion wo liave boon able to separate 
the capture effects due to the single constituents, 
First we compared benzene (C^H*) and liquid paraffin 
(CHi.g?* according to chemical analysis). The ntunbers 
of neutrons in these two liquids were found to be 
inversely proportional to the respective hydrogen 
doixsities ; it follows that the capture cross- sect ion 
of carbon must be much smaller than that of hydrogen. 
A similar result was found for oxygon, on comparing 
benzene and water. Through tho kindness of a loan 
of 60 litres of heavy water of 10 per cent deuterium 
oxide content, from tho Norsk Hydro -Elektrisk 
KvAolstofaktiosolskab, Oslo, we were enabled to 
include deuterium in our experiments ; also in tliis 
cose no meosTirable capture was detected. In a 
7*6 per cent solution of ammonium nitrate it\ water, 
however, the capturing action of the nitrogen could 
be ciisily observed and measure<l. 

Wo have also made measurements with aqueous 
solutions of boric acid and lithhmi hydroxide. Since 
tho capture cross-sections of boron and lithium have 
been determined from experiments with beams of 
thermal neutrons, our measurements can be used to 
obtain absolute capture oross-seotions for all tho 
light elements qtioted above. The results are col- 
loctcxl below. 

Capture rros 9 -»<?c'ti<uiH tor ncuLt'oiiii of velocity 2*2 x 10* cm./soc. 
Element H D C N O 

(Jo X 10*« cm.** 0 2710 02 <0 03 < O'Ol 1*3 ±0-3 <0 01 

Our value of for hydrogen is somewhat 
smaller than tho value given by Ainaldi and Fermi 
(0*31 X 10' ** cm.®) wlhoh furthermore corresponds to 
a neutron velocity of 2*6x10*^ cm. /sec. and should 
therefore bo inoroasecl by a factor of 1*13 to be com- 
])ared with our value. On tht^ other hand, from 
neutron beam exfHjriments we get a somewhat larger 
value (48 instead of 43 x 10^*® om.*)^ for the scattering 
cross-section of hydrogen. For the mean number of 
collisions suffered by a slow neutron in paroiBn before 
getting captured we find 205 ± 20 (instead of 140)*. 

Our value of <sc for nitrogen agrees with the value 
found* by counting tlie protons emitted in the 
reaction **N -f *n **C -h *H, 

We may mention another result of our investiga- 
tions. Wo have compared the yield of photo -neutrons 
from beryllium and deuterium irradiated by gamma 
rays from radium, with tho yield from a mixture of 
radon and beryllium. Assuming the latter yield to 
be 20,(KX) neutrons per second per milliourie, we find 
for deuterium a cross-section of cy,.| ^ 1 x U>““ cm.* 
for photo -dissociation by quanta of 2*2 Mev. energy. 
For beryllium, where two gamma lines of 1*8 Mev, 
and 2*2 Mov. are sufficiently energetic, we find 
oi.# + 0*3c».| 2 X l(h*^ cm.*. 

A detailed account is to appear shortly in tha 
Proceedings of the Royal Aeademyt Copenh^en, 

O. R. Frisch. 

H. VON EUbban, jun. 
JoBGSN Koch. 

Institute for Theoretical Physios, 

Coi>enhagen. 

Oct, 20. 

' AltiftMl, £., and Fermi, B., Phif*. Aev., SO. S09 (1086). 

« Burtdiam. W. and Ootdbaber, M., Pree, ComA. Phil Soe.. IS^ 
682(1086). 
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Evidence of Restricted Rotation about the N — C 
Bond in a ; 6*Disubstituted Acetanilides 

Thb failiire^ to effect optical resolution of sub- 
stituted anilines having two large O7iho groups has 
left unconfirmed the theoretical possibility of restricted 
rotation about the nitrogen -nuclear single bond in 
such compounds. That such sterio effects are indeed 
present in suitably constituted molecules is now 
proved by a method entirely independent of optical 
activity. 

It has been shown* tliat the molecular association 
of amides is duo to the bonding effect of the amide- 
hydrogen atomSt the complete replacement of which 
effectively checks association. Subsequent work has 
shown that* in the cose of anilides, certain ortho 
substituents are effective in piovcnting association* 
and it is significant that such substituents are in- 
variably hydrogen -acceptor groups sucli as -NO,, 
-N : N-, -COOEt. In such compounds it is evident 
that the hydrogen atom responsible for association 
is no longer available for this purpose, it being en- 
gaged in cholato ring-formation, such as that depicted 
in o-nitroacetanilide (i). During these experiments 
an unexpected difference was revealed between the 
behaviour of l-nitro-2-acetnaphthalide (ii) and the 
isomeric 2-nitro-l-acetnaphthalide (ni). The former 
is unimolecular, having a lower melting point and 
greater solubility in liydrocarbon solvents than the 
latter, which is associated. This led us to suspect 
steric influences, and to investigate other substances 
in which similar steric effects might be expected. 



The results showed with surprising regularity that 
although o-nitroacetaniJide (i) is unimolecular, the 
substitution of a second o-substituent in this com- 
pound (such as in rv, v and vi) restores the tendency 
to associate. The inevitable conclusion is that the 
amide-hydrogen atom in in, iv, v and vi is deflected 
by sterio interference between the acetyl group and 
the methyl gi‘oup (or the bromine atom) too far 
away from the neighbouring nitro -group to permit 
of chelate ring-formation, thus leaving the hydrogen 
atom free to exert its intennoleoular bonding effect. 

The sensitiveness of this method of detecting 
restricted rotation as compared with the classical 
method of optical resolution can best be explained 
by considering the example of 3-mtro-2-ac6t-toluidide 
(IV), A plan of this molecule as seen from a point 
above the nitrogen atom and remote from the benzene 
nucleus is shown in vn, the single line connecting 
the two ortho substituents (-NO, and -CH,) repre- 
eenting tlie jilane of the benzene nucleus. The size 
of the two ortho groups may be such as to limit, but 
not abeolutely prevent, tlie rotation of the H-N-Ao 
axis fSrom position shown in vn a to that shown 
in the enantiomorph vxi6. Any such rotaticm wiU 


bring about a more or less rapid raoemixation* 
Nevertheless, only in a very small proportion of 
molecules intermediate between (a) and ((i) is oh^- 
tion between H and NOj possible, with the resuH 
that the majority of the moteoules show association. 




vir 

In other words, whereas the chance of resolving 
such a compound depends upon the non-oonveraion, 
or at least the slow rate of conversion, of moleciiles 
of type (o) into those of type (6), the test now applied 
is completely independent of such conversions, and 
depends solely on the inclination (in whatever 
direction) of the H-N-Ao axis to the plane of the 
benzene nuclous. 

I'he degree of association of these compoimds was 
measured cryoBcopicalJy in naphthalene, and the 
relevant figures will be published elsewhere. 

L. Hunter, 

K. O. Chaflin. 

University College, 

Leicester. 

< Tuan, HbU, and Heti, J, Chine*« Vhom, Soc., 4 , 131 (1930). 

• Cliapiln and Hunter, J, Chem. Soc., 1114 (1937). 


Liver Extract and Haemoglobin in Rats 

Recently Tsohesohe and Wolf^ have stated that 
rats, made aneemic on a diet consisting wholly of 
milk, respond differently to iron and cop|>er and to 
liver extracts known to be clinically active in the 
timtment of pernicious aneomia. According to these 
authors, erythrocyte and leucocyte counts and 
haemoglobin are all increased by the metals, while 
coll counts but not hcamoglobin are increased by the 
liver extract. 

Preliminary attempts in these laboratories to con- 
firm the resiUts of Tsoheeche and Wolf have led to 
the surprising result that liver extract produces an 
appeumtly si^ificant increase in the bssmoglobin of 
rats with milk anaemia, while leaving the cell Ccnmt 
as low as in untreated animals. It is proposed to 
publish fuller details of this investigation elsewhere. 

A. L. Baokaraoh, 

Glaxo Laboratories, Ltd., H. E. Glynn. 
Greenford, 

Middlesex. 

Oct. 29. 

^ Tsohaeohe, B., and Wolf, H. I., Z. phu$iol SiS. 21 (1937). 


Crystal Structure and the Magnetic Anisotropy of 

CuSOt*5f^^ 

From a disc^ission of the mametic suseeptibililies 
of OUSO 4 . 5 H 1 O powder at di#ereht iemj^atiajres, 
Jordlahl* conoludra that the ozrstftUine eleo^ 
acting on t^e ion jin ^ 

predommoEntiy cubic in lyxmnetty, at^ 



897 


November 20, 1937 NATURE 


the sign of the potential due to this field which fits 
the magnetic data, that the field should correspond 
to an octahedral distribution of six equal negative 
charges around the Gu + + ion. This result is not 
obvious f^ozn general structural considerations, since 
the crystal is triolinic, and there are five molecules 
of water and one SO* group associated with each 
Cu ion. The result, however, has been beautifully 
verified by the X-ray studies of Beevers and Lipson* 
on the structure of the crystal. The Cu + + ion is 
found to bo at the centre of an octahedron of six 
negatively charged oxygen atoms. Four of them 
belong to four water molecules, and they form a 
square with the Cu + + ion in the centre. The other 
two, which are contributo<i by two sulphate groups, 
are located centrally above and below this stjuare. 

Now this octahedron is only approximately regular, 
the oxygens of the water molecules being closer to 
the 00*^ + ion than the other two. The crystal field 
acting on the Cu*^ ion should therefore deviate 
considerably from cubic symmetry, and its intensity 
along the normal to the plane of the water molecules 
sliouJd be less than for directions in the j)lane. Now 
there are two such Cu + ions in the unit cell of the 
crystal, and tlie two corresponding squares of water 
molecules make with each other an angle of 82°, 
which is nearly a rigid angle. One would therefore 
expect : ( I ) that the crystal should be magncd-ically 
anisotropic, wincii is a trivial result since the crystal 
is triclini(! ; (2) tiiat two of the principal suscepti- 


bilities of the crystal should be nearly equal, and 
greater than the third (that is, the magnetic ellipsoid 
should be approximately an oblate spheroid) ; (3) that 
the axis of this spheroid should lie along the line 
of intersection of the planes of the two squares of 
water molecules in the luiit cell. All these conclusions 
have been verified experimentally*. 

The directions of the two nearly etjual axes of the 
ellipsoid can also bo predicted from the fine structure 
of the crystal : the shorter of them should lie in the 
plane bisecting internally the two squares of water 
molecules. Bince the angle between the two squares 
differs by only 8® from a right angle, this last con- 
clusion cannot bo accepted with the same confidence 
as the others. From a study of the magnotio aniso- 
tropy for a number of planes in the crystal, we have 
recently determined the dii'cctions of these two 
magnetic axes, and they too he nearly as predicted 
from the structure. 

Thus tho magnetic data confirm in a striking 
manner the structure fn-oposed by Befjvers and Lipson 
for the crystal. 

K. S. Krishkak, 

. A . Mookhbiu 1 . 

210 Howbassar Street, 

Calcutta. 

Sept. 27. 

’ Phys, Hev., 45. 87 (WM). 

* Prw, J{au, Soe., A, 146. 07<» (1934). 

• Krlxhnnn ami Mtaikhofil, Phy$. 50, 800 (1930). 


Points from Foregoing Letters 


Prof. A. C, (Aitlibortson, Geoffrey Gee and Prof. 
E. K, Kideal find that pure vinyl acetate does not 
polymeriase measurably at 100° C, oven in the presence 
of oxygen. A peroxide derived from acetaldehyde, 
however, catalyses the reaction. Tho authors suggest 
that the discrepancy in tho findings of various 
observers between the rate of polyrnt^rization of 
gaseous and liquid styrene may bo likewise explainotl 
by the presence of a peroxide catalyst in the liquid 
phase, 

S. Kennedy describes how solitaiy k>tni.sts 
btiionging to the species Schiatocerca gregaria on the 
Red Sea coast, crowd together into patches of dense 
but iineven vegetation, and this fortmtuous con- 
centration brings about tho change from the solitary 
to the gregarious ‘phase’. 

A photomicrograph of a horizontal section of skin 
from a four months* old Merino lamb is submitted 
by Dr. A. B. Wildman in support of the late Prof. 

E. Duerden’s view that the ‘trio’ follicles which 
at first produce the coarse birth -coat fibres may 
later produce a fine non-medullated wool fibre. 

The appearance of male sex organs in female 
guinea pigs after the almost complete removal of the 
ovaries is described by Prof. A. Lipschiitz. This, the 
author points out, does not exclude the possibility 
ibat male hormones are produced in tho ovaiy. 

Taking the oliminatkm of Congo-Re<l dye from the 
^^ody as a measure of the activity of tho rotioulo- 
f^ndothelial system, C. Wetzler-Ligeti and Dr. B. P. 
Wiesnor finidi that certain aqueous pituitary extracts 
stimulate ihe activity while other extracts of the 
anterior Idb© of the pituitary having thyreotropic 
activit;^ lemd bemt^ proportion of sex hormones 
lower the a^ivity. 


Following upon theorotioal ooiiKidcrations of en- 
tropy incrcaH«% Dr. C. Zener calculates tho frequency 
of transv(^i*Ho vibrations for which the internal 
friction is a maximum, in tho coso of win‘K of various 
materials (glass, steel, silver, etc.) from the known 
values of their Young moduli ,* ho submits a table 
showing that tho values obtaimxl agree with those 
exporimontally determined by Bonnewitz and Rfitger. 

From measurements of the density distribution of 
neutrons aroimd a source, in different hydrogenous 
liquids, Drs. O. R. Frisch, H. von Halban, jun., 
and Jergon Koch have obtained values for the 
capture cross-sections of hydrogen and nitrogen, for 
neutrons of thermal energy ; in the cases of deuterium, 
carbon and oxygen, tqiper limits for the capture 
cross-sections have been established. Furthermore, 
the orosB-sections of deuterium and beryllium for 
photo-dissooiation by tho gamma rays of radium 
have been determined. 

Whilst certain o-substituted acetanilides give indi- 
cation of chelate ring-fonnation between tho two 
neighbouring groups, Dr, L. Himter and H, Ot 
Chaplin find that substitution of a group in the 
second ortho position prevents chelation. This foot 
is interpreted as evidence of restricted rotation about 
the nitrogen -nuclear single bond in 2 ; d-disubstituted 
acetanilides. 

From a consuieration of the fine structure of the 
CuS 04 . 5 H ,0 crystal (triolinic) analysed by Beevers 
and Lipson, Prof. K. S. Krishnan and A. Mooklierji 
locate the directions of the maximum and tho 
minimum susceptibilities of the crystal, and further 
state that the intermediate principal susceptibility 
should be almost equal to the maxknum. Those 
reffults have been verified experimentally. 
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Research Items 


Bthnography of the Tanaina 

In continuation of his rosoarch among the Northern 
Athapascan Indians, Dr. Cornelius Osgood .spent the 
summer of 1931 and part of that of 1932 with the 
Tanaina of Cook Inlet (Yale Univ. Pub. in Anthrop., 
16. 1937. Oxford Univ. Press. 13«. 6d. not). The 
Tanaina are a nation of related subdivisions or tribes, 
of which, broadly speaking, there are seven. The 
name means “the people’*, as <iistinct from either 
Eskimo or Europeans. Thoir (julture has suffore<i 
much disintegration from Eurofiean contEicts during 
a period of ^>no hundml and fifty years. Their 
language belongs to the Athapascan stock, being 
moat closely related to that of their neigh botirs to 
the north-west, the Trgalik Athapascans. It is 
imquestionable that the neighbouring Eskimo liave 
had some physical, cultural and linguistic effect on 
them. No anthropometric study of them has l>oen 
made. b\it they are tailor than the Eskimo. A full- 
grown man of leas than five feet eight inches is rare. 
Tlie nose is prominent, frequently aquiline, the lips 
full, the skin darker than the Eskimo. The most 
important article of diet is fish, especially salmon ; 
but the Tanaina are uniqiio among the Athapascans 
in having access to sea mammals, seal, sea lion, etc. 
The meat of the white whale is much relished, but 
as they have not the comic t ‘medicine* for its killing, 
they buy it with furs. Of land animals they hunt 
the forest- fauna, mo\intnin sheep and goats, bear, 
etc. For vegetable foods they eat a variety of berries, 
spruce buds, wild rice, wild ‘peas*, fern roots, and, 
most important of all, the klilat a parsnip -like root, 
which is obtained only from the North Inlet, but is 
the principal article of trade and transported as 
such from one end of the country to the other, 

Newfoundland Amphipoda and Decapod Larvae 

Miss Nancy Frost describes some interesting 
material colleotetl by the S.S, Cape Agidluta in New- 
foundland waters in 1931 -36. The list of amphipods 
given includes a now species of Hipponiedon {H, 
$te^phensenii) and a specimen of Faramphithoe cu»pi- 
(ktta which differs considerably from the type. The 
decapod larvee are numerous, the genus 8pironiocart» 
beiing conspicuous and five 8i>oci©s differentiated, 
althougli three of them could not be referred to 
distinct species. Pandalv>9 mo7itagui was the most 
abimdant of all the larvsB and P, borecUia fairly 
common. Two distinct megalopae belonging to Hya^ 
were found, one being Hyas coarctattia, and it is almost 
certain that the second is Hyaa araneus, but this 
differs from H. coarctatvs in having two small posterior 
dorsal spines on the carapace instead of one large 
one. If this identification be correct, this clears uj) 
much that was obscure in the previous descriptions, 
A young stage of Tjafreutes fucar^im is figured, two 
spocimens having been secured, and there is a post- 
larval (or young stage) of Spirontoenris grtBrUandica, 
which fills a gap in the hitliorto known life-history. 
Miss Frost finds that the mandibular x>alp is present 
in the post-larva of both species of PantkUwt, which 
is very much earlier than it appears in some species 
of Spirontomria, 


New Mutation in Drosophila 

A MUTATION in egg-shape of Drosophila funebris 
described by Prof. F. A. E. Crew and Dr. C. Auerbach 
(Proc. Boy. Soc. Editu, 57, Part 3) provides several 
points of interest. Tlie eggs are shorter and brooder 
than normal, and spheroidal in shape, the four 
attached filaments being voiy much shorter. The 
ability to produce these eggs is inherited as a recessive 
condition, and is found to be widespread in the wild 
population. The fecundity of females which lay 
spheroidal eggs is also very low. Whereas normal 
females lay more than 1,000 eggs, these lay mostly 
30-50. The curve of egg profluction is also different 
and the spheroidal eggs are more variable. The correla- 
tion between length and width of the egg is positive 
in normal, negative in splieroidal eggs. This is the 
first mutation in egg-shape to be found in Drosophila, 
and as the fenmles which produce these eggs are 
themselves normal in appciaranco, special tests are 
required to show the manner of inheritance. 

Cobalt Chloride Treatment of Sheep 

In an earlier paper it had been shown that a lamb 
sickmms in Southland, Now Zealand, known locally 
as Morton Mains disease, could be successfully con- 
trolled by the use of small quantities of cobalt 
chloride administt5rt3d in drench form. While drench- 
ing is reliable as a research methorl, since it ensures 
that every animal gets its proper dose, it has dis- 
advantages in farm practice owing to the time and 
trouble involved, tl. K. Dixon, of the Cawthron 
Institute, has now been able to show (N.Z. J, Sci, 
Tech,, 18, 892-97) that a salt lick made by spraying 
a solution of 4 oz. of cobalt chloride on a ton of 
dairy salt can be successfully used as on alternative 
method. Ewes and lambs supplied with such a 
lick kc^pt in poifoct healtli, but the use of it during 
pregnancy only was not sufficient to maintain 
optimmn growth of the lambs during the following 
summer. The cost is not likely to exceed 4d, per 
sheep per year and groat saving in labour is attained. 

The Root-Knot Eelworm 

Mb. G, Fox Wilson has collected a Jorge amount 
of information about the root -knot eelworm, Hetero- 
dera Marioni Goodey (J. Boy, Hort, Soc,, 62, Ft. 8, 
August 1937). The post was formerly regaixied as a 
pest of glasshouse plants, but it is now known to 
attack a wide variety of outdoor crops. It frequently 
appears on groundsel, ohiokweed and shepherd’s purse, 
weeds which may spread thepest in unhygienic gardens. 
The life-cycle is described, and various methods of 
dispersal, such as the distribution of infected soil 
upon the gardener’s boots or tools, and the return 
of greenhouse compost to the garden, are discussed. 

Heteroauxin and Cambial Activity 

As foreshadowed in on earlier paper (A. B. Brovm, 
Canadian J, Bes,, 15, No. 1), an interesting eeriee of 
experiments has been performed on the e^uMtion 
of the cambium of aormant branch vsejipmentA of 
Poptdus bahamifefa L., by the implication bf 
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heteroauxin (A. B, Brown and K. Gr* H. Ck)nnack, 
ibid*, 15, No. 9). Bridged rings wero cut in the 
bark in the middle of the segments, and the amount 
of new xylem exit off by the reactivated cambium 
was clearly visible on tn© surface of the old wood 
when the bark was stripped from the segment and 
the latter dried. In this manner xylem patterns wore 
obtained showing that the induced activity was in all 
cases similar to that produced by wounding alone 
but more extensive. There was local activity at the 
three regions of wounding, namely, the ring and the 
top and bottom of the segments, in the controls ; 
but there was a much greater, though still local, 
activity in the oases whore heteroauxin had been 
applied. The influence of the latter was manifested at 
points some distance from the region of application, 
but without any renewed activity on the pari of the 
intervening cambium. 

Recent American Barthquakes 

The recent issue (July 1937) of the Bulletin of the 
Boismological Society of America contains several 
useful papers on recent earthquakes in North and 
South America. J. E. Ramirez (pp. 211-223) describes 
ten earthqxiakos in the department of Nariflo, 
Colombia, within less than a year (1935-36), three 
of them of destructive strength. The region is one 
that has been visited by many great earthquakes 
(of which a list is given) since the Spanish conquest. 
A semi -destructive earthquake on July 16, 1936, with 
its origin near the boundary of the States of Wash- 
ington and Oregon, is studied by B. H. Brown 
(pp. 206-209). Many tombstones in the cemeteries 
were rotated, about 70 per cent of them in the 
clockwise direction, but it is note<l tliat some stones 
in close proximity were rotated in opposite directions. 
P. Byerly and J. T. Wilson (pp. 226 -229) give a 
valuable list of 64 earthquakes in northern California 
in 1936. Many of the epicentres, os shown on the 
map, lie along well-known faults. The earthquakes 
of the Now Madrid region (the scone of tho great 
earthquakes of 1811-12) are receiving careful atten- 
tion. F. Robertson (pp. 231-239) describes two slight 
shocks during the tet half of the i^resont year. 
The earlier (January 30) occurred, like a recent 
predecessor (May 12, 19^9), at tho height of the 
flood of the Ohio and St. Francis rivers. Its epicentre 
seems to lie on the edge of the Tipton villo dome, 
one of the largest areas partly uplifted during the 
earthquakes of 1811-12. 

Secular Trends of Temperature 

Dubino tho lost few years, a number of investiga- 
tors have discussed the secular trend of temperature 
<^ver a long series of years at various places in Europe 
and America, generally with the aid of moving 
20-year averages of mean temperattire. In Prof. 
Note No. 77 of the Meteorological Oflfloe (London : 
H.M. Stationery Oflftoe), Miss L. F. Lewis gives a very 
thorough analysis of one of the best records for this 
purpose, that obtained at the RadclifF© Observatory, 
Oxford. The period covered is 1816-1984. The 
observations hod been corrected for changes of 
histrument and exposure by oortain of the trustees 
of the Observatory. The analysis covers the year 
the four seasoixs separately, and brings to light 
n number of interesting facts. The anntial curve of 
20-year moving annual averages for the whole 120 
years reveeds three marked wann and two marikad 
oold periods. The third warm period is the one that 


we have been enjoying during the present century 
and is not very different in intensity from the two 
earlier ones ; but when we come to the separate 
seasons it is seen that the mildness of the winters of 
the past forty years is without precedent. The 
summer and winter are the seasons which follow 
least closely the annual curve. The summers of tho 
present warm spell have xmtil the last few years been 
on an average decidedly cool, so tlxat this latest warm 
spell is also on© of notable e<|uability. No previous 
20-year means of tho difference l>etwt)en moan summer 
and mean winter temperature have been so low as 
those for 20-yoar periods ending between the years 
1912 and 1934. A definite answer to the question 
whetlier our cliriiate is becoming milder cannot, of 
coui’se, be obtained from tliese curves, but they 
certainly corre<5t the impression of such a change 
given by a (soinparison between the latter part of the 
last century and the present century up to date. 

Hydraulic Cements 

In a discussion on chemistry and b\hlding research 
in Section B of tho British Association at Nottingham, 
Dr. F. M. Lea roforrod to some of the main problenxs 
met with in cement technology. He was dealing 
witli hydraulic cements — ^those which set and remain 
permanent imder water— ^nd confined himself to 
Portland <^oment. From phase equilibrium stu<lie8 
of binary, ternary and quaternary oxide systems 
and from tlie application of microscopic. X-ray and 
otlior methods of examination the major crystalline 
compoxinds have boon found to be SCaO.SiO*, which 
is mainly responsible for the development of strength 
in th(^ early stage^rs of hardening, 20a0.8i0i which 
liydrates slowly and develops strength in tho later 
stages, 3CaO.Al,Oa, and sometimes 6Ca0.3Al,0* and 
4Ca0.Al|03.Fe208. On hydration, it is probable that 
a hydrated dicaloiuni silicate or a 3Ca0.2Si0t aq. 
ooini)ound is formed, free caksium hydrate being 
liberate<i, and a hydrated tri- or tetra-oaloixim alum- 
inate produced. Calciunj-sulpho-aluminato is also 
forrnetl by reaction witi» the gypsum used to control 
the set. Wlien, as in practice, a limited proportion 
of water is used, the hydration products appear to be 
iiuiinly gelatinous, bxit the view that this gel has a 
miorociystalline stmeture is lis yet unconfirmed. 
Heat of hydration is greatest for the compound 
SCaO-AljOa and diminishes in the order 3CaO.SiO», 
4Ca0.Al20,.Fe,0„ 2CaO.SiOa. Moisture content 
considerably affects the physical properties of the 
set cement. Tlieorios concerning volume changes 
were also discussed. 

Polymorphism under Pressure 

The issue of the Proceedings of the Atnerioan 
Acaderrvy of Arts and Sdenms of Jxily contains a 
paper of ninety pages by Prof. P. W. Bridgman of 
Harvard on the polymorphic transitions of thirty -five 
solid inorganic substances under pressures up to 
60,000 atmospheres and at temperatures from 
— 100® C. to 200® C. The substance under test is 
placed in a cylindrical hole about 1 cm. long and 
0*6 cm. diameter in a cylinder of ‘solar* steel about 
4 cm. long and 3 cm. diameter, and the pressure is 
applied by a ‘carboloy’ piston forced into the hole 
by a hydraulic press. The pressure is determined 
from that m the press and the areas of the sections of 
the pistons of apparatus and press. To enable the 
cylinder to with^and the pressure without fracture, 
it is made slightly oonioal and tlie pressure applied 
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forces it into a 'wide collar of chrome vanadium steel 
in which a thermo-couple is placed to measure the 
temperature. The change of volume of the substance 
on transition is determined from the movement of 
tho piston. Tho whole apparatus is surrounded by 
an oil bath. For the substances examined the transi- 
tion of phase takes place in most cases at higher 
temperatures as the pressure is increased, but there 
are many exceptions. Tho change of volume may 
decrease or increase with increase of pressure, and 
Prof. Bridgman concludes that polymorph isni is 
*‘an essentially haphazard phenomenon**. 

Densities of Mixtures of Light and Heavy Water 

In many lines of investigation, tho proportions of 
light and heavy wat-f^r in a mixture are required, 
and tho simplest method of finding these proportions 
is a determination of density. L. G. Longsworth 
(J, Anier, Chem. Soc,, 69, 1483 ; 1937) has det.er- 
mined the densities of several mixtures of light and 
heavy water and finds that the two liquids mix 
without volume change, so that the volume of a mol 
of the sohition may be ex:i)reHsed in terms of the mol 
fractions of the components by the formula 
Ffl NiVi -f- where the subscripts 1 and 2 refer 
to the light and heavy constituents. The actual molal 
volumes of tho solutions arc given by the relation 
V ^ {NjMi -f NiM^)ldy where M is the molecular 
weight and d the observer I density. Tho expansions 
on mixing, V - Va> were found to Iwj zoi'o witViin 
tho limits of precision of the density deteiminations. 
The atomic weights used wore O = 16 •()()(), 
H - 1*00756, I) ^ 2*01309, tho atomic weight of 
hydrogen being given a correction for the doutr^rium 
normally prosout. If A S is tho value of 1 - d|{, 

referred to tlu^ density of deuterium -free water, tho 
two erpiations may then combined to give a simple 
relation between anrl A namely, iVl '>20 - 

a A ^l( I *“ PA^)» iu which a — 9*235 and p ~ 0*0309. 
l*his equation makes it possible to dotemiine tho jwo- 
{Kwtions of lightand heavy wafer inmixttires of the two. 

Uranium Dioxide Starting Resistances 

In starting an ordinary d.c. motor, a ^starting* 
resistance is placed in series with it and this resistance 
is gradually diminished by hand os tho speed of the 
motor increasr^s, so os to maintain so far as possible 
a constant current througli the motor. In the autumn 
issue o£ A E G Progrea/f, a description is given of 
new starting resistances made of uranium dioxide 
(urdox). This material 'was discovered by two 
German engineering firms working in collaboration— 
the Allgemeino Eiektricit&ts-Gesellschaft (AEG) and 
the Osram Gestdlschafb. Unlike ordinary metals, its 
resistance diminishos os the temperature rises, and 
as tliis fall occurs rapidly, a ‘resistor’ of this material 
when placed in sorios with a motor keeps the cixrrent 
constant during the starting period. Tho long life 
of these resistors is due, among other things, to the 
foot that during ojjcration they lieat only a few 
himdrod degrees and never become red hot. A usual 
value for the resistance of one typo of these resistors 
is one ohrn when hot and fifty ohms when cold. 
Thoir starting tiities vary between half a second and 
30 seconds, whilst thoir cooling periods last for some 
minutes. These resistancevs con also he thermally 
and eleotiioolly balanced so as to become voltage 
regulators. The cost of installing them in existing 
installations is very low. It is practically only 
necessary to provide Jamp-hokiers. 
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Service Area of a Radio-telegraphic Transmitter 

Thb July issue of the Amalgamated 
(Au$tralama) Technical Bevmo contains a paper 
entitled “The Service Area of a Long Wave Tele- 
graphic Transmitter” by A, L, Green. This paper 
discusses tho factors of aerial offioiency, wave propa- 
gation and interference from atmospherics, which 
determine the delivery of a reliable day and night 
broadcast telegraphic service to all points within a 
radius of about 6,000 miles from the transmitter. In 
tho study of this problem, a large amount of pub- 
lished data has been analysed and the results have 
confirmed two assumptions made in the author’s 
calculations. The first of these relates to the use of 
Watson’s propagation formula over a large range of 
wave-lengths, while the second is that the intensity 
of interference from atmospherics is directly propor- 
tional to the wave-length to which the receiver is 
tuned. As a result of the author’s calculations, it is 
concluded that tlio optimum wave-length for the 
service contemplated is about 4,000 metres, and that 
tho supply of 100 kilowatts of power to on aerial of 
an offfHJtive height 100 metres is sufficient. The use of 
a wave-length shorter than the optimum improves the 
service at tho shorter distances ; while a longer wave- 
length is necessary only if the sorvice requires to bo 
extended to very great distances. Under tho conditions 
described above, the radiated field should provide a 
signal to noise ratio greater than unity at all points 
within a radius of 6,()00 miles from the transmitter. 

Geometry of Pipe Joints 

Some interesting geometrical problems arise in 
making neat and practicable bend connexions in 
nheot -material between one cylindrical pipe or duct 
and another. For those who are oonoemotl with work 
of this kind or with analogous problems, a pamphlet 
by W. Sellar entitled “The Geometry of Conical Pipes, 
Bends and Joints” (London : Tho Draughtaman 
Publishing Co., Ltd. 2a. net) will be found of positive 
assistance. In a pipe of uniform diameter, the 
arrangement of elbows and bends of various degrees 
of smoothness presents no special difficulty, and 
several of the methods in use are described and illus- 
trated. When, however, the pipes to be oomieoted 
are of different size and meet at an angle, the choice 
of a wrappeii surface to which a flat sheet can be 
bent and which wiU form a convenient and pleasing 
intersection with the given surfaces is distinctly more 
complex. The solution lies in making use of the 
property that the ellipMse is a plane section both of 
the cone and of the cylinder. Tho appropriate ellipse 
is obtained by arranging that the cone and the 
cylinder are both tangent to a common sphere, and 
in the pamphlet it is shown horw, in a nximher of 
different problems, one or two or even more spheres 
can be used to obtain connexions for complex 
of pipes and branches in such a form* as to minimize 
loss of pressure. Tho basic principle of this method 
of construction is clearly explained but no geometrical 
proof is given — ^nor for the purpose in view is it 
required. It is not clear, therefore, whjr a long list 
of what are described as essehl^l points is given 
for these, and the figures illustrating them tend 
rather to complicate than to clarify the apparent 
simplicity of the method. Tlie explanations given 
of the Bolations of the numerous problems dealt 
with are, however, ooncise and clear, and are 
trated by drawings which alone would fbrni a snf&oj^t 
gtude to a draughtsman* 
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The Mellon Institute, Pittsburgh* 


Meiion Iiwtitute of Pittsburg) i has published 
X in pamphlet form an account of the dedication 
of the new building ou May 6-7, 1937 (Naturk, May 
16, 1937). In the introductory acldress, the Hon. 
Andrew W* Mellon paid tribute to Di\ Robert 
Kennedy Duncan, w)to initiated the system of 
industrial fellowships ; and to his book “The Chem- 
istry of Commerce’*, from which Mr. Mellon derived 
his original interest in the scheme. Discoveries and 
inventions, rather than governmental or political 
action, he said, “increased production, lowered costs, 
raised wages, elevated the standard of living**. 

The addresses of Dr. Irving Langmuir, Dr. Harold 
(X Uroy and Dr. William P. Murphy — edl Nobel 
laureates — are reprinted. On the subject of chemical 
research, Dr, Langmuir said that it is a common 
exi>orienoe of industrial laboratories that the cost of 
reseai’ch on a pi'oblem, \ip to the point where a 
patentable invention is mtwle, is only a small fraction 
of that requiretl to mako the invention commercially 
successful, and for this reason such laboratories can- 
not devote a large i)art of their effort to fundamental 
research. The ajjplication of modern physios to 
chemistry, ho suggested, is receiving only a small 
fraction of the attention it deserves. The greatest 
field which would open itself within the next decade 
in chemical research would be in the application of 
the new physical methods to the study of the familiar 
properties of matter, which have been neghnded hy 
the physicist for many years. 

*‘We need more fundamental knowledge, in terms 
of atomic structure, of tfie mechanical properties of 
metals, insulating materials, plastic materials, and in 
general, chemical substitutes of high molecular 
weights, l*he use of X-rays, electron diffraction, and 
electron optics . . . should open new fields to 
chemists.** 

Dr. Urey sohedulotl ten important technical pro- 
cesses developed in recent years. TVo of fimda- 
mental importance, the fixation of atmospheric 
nitrogen and the hydi'ogonation of coal, are due largely 
to Oemion men of science. As to the first, it is 
estimated that the 1. G. Farbenmdustrio has ex- 
pended 160,000,000 gold marks in the development 
of the process. Synthetic woollen textiles arc coming 
--already two Italian regiments are wearing imitation 
wool uniforms made fri>m the casein of skimmed 
milk. Would artificial wools ruin sheep farmers ? 
More thought should be given to such problems 
consequential on scientific discovery. I.'he limitation 
cf scientific progress is fixed by the number of 
men available. **Find the men ! That is the 
I^i'oblem.’* 

Another serious problem is the dissipation of raw 
i^»atorial, W© may have to grow our fuel supply by 
plants Bpeoially developed for the purpose ; but the 
replacement ctf metals presents greater difficulties, 
pending the conquest of Mars and Venus, Referring 

the ideals of scientific men, he said ; 

“We wish to abolish drudgery, discomfort, and 
frinn the lives of men and bring them pleasure, 

^ Institute. n. 


comfort, leisure and beauty. Often we are thwarted 
and our efforts perverted to other ends, but ultimately 
wo will succeed. You may bury our bodies where 
you will, our epitaphs aro written in our scientific 
journals, our monuments are the industries which 
we build, which without our magic touch would 
never be.** 

Dr. Murphy, co -discoverer with Dr. George R. 
Minot of the liver tmatment for pernicious aussmia, 
commented on a weakness of medical research — ^the 
log between discovery and its application to the cure 
of disease. The me<iioal researcher has no incentive 
for the wide dissemination of his work, the profession 
as a wliolo showing no interest in commercial ex- 
ploitation or in ensuring that the best product is 
put on the market. Progress in medical research has 
consequently been retarded in contrast to industrial 
research. 

On the second day, a sympositim on recent progress 
in science was lield, including contributions from 
Dr, Frank B. Jewett on “Commiinication Enginoor- 
ing’*, Dr. (Jeorge O. Cunne, jun., on “Recent Progress 
in Synthetic Organic Chemistry”, Sir Frederick 
Banting on “Early Work on Insulin”, and Dr. William 
W. 0. Maclachaii on “The Problem of Chemotherapy 
in J^neuinonia’*. Dr. Cunne said that the spectacular 
days of pioneering in tiu? field of synthetic organic 
ohomistry are passing, but the important task of its 
application to industrial and economic problems “is 
just getting under way”. He instanced plastics as 
offering a wide field of work and regretted that “not 
one of our universities offers an adequate course of 
study, pi*eparing students either for engineering 
application or research on plastic materials”. Sir 
Frederick Banting said that the greatest advance in 
the treatment of diabetes since the discovery of 
insulin was due to Ilagodorn and his colleagues, of 
Demnai'k, who in 1933-35 discovered that the 
addition of j)rotamine to their insulin so delayed the 
action that the day’s supply could be given in one 
injection. ''J''he presence of 7.inc wiis found by Scott 
to be necessary for this olToct. It is estimated that 
more than a million people receive insulin each 
day. “Althougii muoii of th<^ physiology is known, 
we do not yet know how insulin enables the body 
to utilize carbohydrates, nor do we know tlie cause 
of diabetes.” 

Dr. Maedaohan gave an interesting account of the 
systematic researoli carried on in the Institute on 
quinine derivatives for the treatment of jmeumonia, 
76 having been prepared and tejsted, e laborious 
process requiring about 20,000 white mice and other 
subjects. “As to our results for t)ie past two years, 
we can say that hydroa^ethylapocupreine appears 
to be effective in a considerable number of oases”, 
especially in oases of pure infection. The original 
discovery that ethylhydrooupreme possesses strong 
powers of destroying pneurntwocci was due to 
Morganroth, in Germany, in 1911 ; but this prepara- 
tion had tlie serious defect of producing blindness 
if given in adequate dosage. The object of the 
Pittsburgh workers, as of other workers in Japan 
and Qeimany, was to |»roduo6 a derivative without 
this defect. 
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Reaction 

O N Septembor 13-15 tho Faraday Society mot 
xmdoT the presidency of Prof. M. W. Travers in 
the University of Manchester to disonss the modem 
theories and selecttHl experimental asjKicts of maction 
kinetics* 1’he meeting was attentled by a very largo 
number of foreign guests and visitors. 

The first section of the discuss ion was devoted to 
the theoretical treatments of reaction kinetics and 
resolved itself into a critical examination of the 
transition state or activated complex method and a 
comparison of the value f>f this method with that of 
the collision theory. Tho service done by this dis- 
cussion lay in tlje emphasis on the ilifferenoos which 
exist in the conceptual approach to tho problem 
between those using the transition state method and 
those using collision theory. 

The transition state methotl consists of two steps : 
tho first is tho construction of the potential energy 
surface for all configurations of the reacting atoms, 
and the second the calculation of tho number of 
rtipresentative points which pass in unit time from 
tho region of the potential energy surface that repre- 
sents the initial state to that representing the final 
state of the reaction. The first stop in this problem 
has been auccossfully oaixied out in a number of 
simple coses by the ajiplication of the semi -empirical 
method, developed by Eyring and Folonyi from 
I^ondon’s theory. It was shown how the London 
theory can bo modified ho as to allow of on extensive 
use of empirical infomiation and afford an inter- 
pretation of chemical reactivity in terms of bond 
strengths and tho rejmlsion forces acting betwetm 
atoms and molecules. A chemical change of the type 
.dF 4- C A + HQ can be carried out by a com- 
plete dissociation of AB A B and tho sub- 
sequent uni<in of the atoms B and C. This would lead 
to an activation energy for the reaction equal to the 
dissociation energy of AF, no use having been made 
of the forces between atoms (7 and B, If, however, 
the centre C can Imj tnade to approach AB without 
overcoming large rejailsion forces, then the attraction 
forces between atoms C and B can bo utilizod to 
reduce tho activation energy. The driving force of a 
chemical change arises fi*om the resulting bond 
formation BO, whereas the chemical inertia arises 
from the energy expended in aclueving a configura- 
tion of atoms such that the driving force beoomea 
oj>crativo. 'fo attain this configuration, it is necessary 
to overcome the rei>\ilHion forces between AB and G 
and also the extension forces of the molecule AB* 
The second stop requires the definition of an 
‘activation surface’ such that representative points 
cnissing this surface lead to reaction. The number 
of points crossing this surface in tmit time (reaction 
rate) is simply the density of points on the surface 
multiplied by tlieir mean velocity perpendicular to 
tho Burfooo. Tho number of points in the ‘activation 
surface^ has been calculated by statistical equilibrium 
theory, IVo very fundamental points were brought 
out in the discussion of this method. 

I* The activated complexes AB (systems the 
representative points of which lie in the activation 
st^aoe) ore formed from molecules cuid of the 
initial state whidi possess sufficient energy in excess 


Kinetics 

over the normal molecules A and B. Tho transition 
state method assumes that equilibrium exists at all 
times between normal molecules and activated com- 
plexes, and this implies equilibrmni between normal 
molecules and the energy -rich species A^ and B’. 
It was emphasized that it is an assumption that the 
equilibrium numbers of energy -rich molecules A ^ and 
B^ are maintained and not a condition which is 
necessarily fulfil k^d. 

In most chemical reaetions this condition is ful- 
filled since tho equilibrium constant for a reaction 
can bo expressed as the ratio of the reaction velocity 
constants in tho forward and the reverse directions. 
Whenever the kinetic mass action law can be applied, 
it is jiistifiable to assume that the equilibrium number 
of energy -rich molecules is maintained and that the 
same conditions obtaining at oc}uilibrium also hold 
when the j^roducts of reiuitioa are removed. 

2. In calculating the velocity of a chemical re- 
action by the transition state method, it is necessary 
to assume the validity of classical mechanics for the 
activated complex. Difficulties arise in the quantum 
treatment because of the fact that one cannot speak 
of a mean velocity of tho representative point in the 
activation surface (Heisfinberg indeterminancy prin- 
ciple) and, moreover, in certain oases tunnelling 
through the potential energy barrier may play an 
important part. 

The statistical method of treating the activated 
complex has iKsm translated into thermodynamic 
nomenclature and one speaks of the equilibrium 
constant JK+ , the entropy change AB and heat change 
AH* between the initial state and the activated 
complex. The heat change is the activation energy 
and the entropy change is related to the factor A 
in the velocity constant expression k = 

This method has been used to account for recuitions 
with abnormal A factors. An association reaction 
involving complex molecules has an abnormally 
small A factor, which in this theory is to be accounted 
for in terms of a negative aB + between the initial 
state and the activated complex. The explanation 
in terms of the collision theory becomes identical with 
that of the transition state if the collision number 
is multiplied by a probability factor P which contains 
terms relating to the correct orientation, the oorreot 
‘intonial phase* and the right internal energy distribu- 
tion of the reacting molecules. These same factors 
appear explicitly in the partition functions which 
define the change entropy AB . 

Tlie denaturation of hsemoglobin and egg albumen 
are reactions where the breaking of many' weak 
bonds leads to the formation of an activated 
oomplox in which there is a much greater random- 
ness of motion than in the initial state* This leads 
to a large positive entropy change^ which means an 
abnormally high A factor. 

Of great imx)ortance to any treatment of reaotkm 
kinetics is tho study of the changes in the factors 
A and Q (of the Arrh^itis equation) in a serkw Of 
related reactions. An adeqtiate the^ must he aide 
to include and e^qylam the regolaiitieB which axkit 
between ohm^ in log K Q* A and log |C (JT ^ 
on equililnium constant). When substituettiA am 
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introduced into, say* benssene derivatives, tho velocity 
at which theee oompounda react is chang^ and these 
changes are nearly ^ due to changes in the activation 
energy. In other oases, however, supetimposed on the 
changes in Q are variations in Af and frequently the 
two variations tend to compensate each other. The 
factor A shows marked variations due to changes 
of the solvent in which reaction occurs, and both 
A and Q have been found to vary with changes 
in the hydrostatic pressure. Changes in the velocity 
constants of a series of chemical reactions are often 
related to the changes in the equilibrium constants 
for the same or for a very similar sorios of reactions 
by log k ^ a log K + const. This gives an imj>ortant 
approach to the understanding of the reactivity of 
organic compoimds. Although a quantitative ex- 
planation cannot yet be given, it is just beginning to be 
possible to connect some of these relationships with 
changes in bond strengths, repulsion forces and 
chemical driving forces. 


URE 

The last section of the disouasion dealt with ionic 
and proton transfer reactions* The mechanism of 
both typos of change has been considered in terms 
of ^extension* and repulsion forces* In the field of 
negative ion reaction, it has been possible to trace 
^ a relationship between the mechanism on one hand, 
and the chemical structure of the reactants and the 
physical conditions of reaction on the other. This 
study is of great value to the understanding of organic 
reactivity and the nature of the factors infiuenoing it. 

In the proton transfer reactions the small weight 
of the proton and the comparatively short distances 
betwetui centres make a quantum mechemical ‘tunnel 
effect’ possible, but tho experimental evidence avail- 
able do6>8 not directly demonstrate the presence or 
absence of tJiis effect. Tho comparison of reactions 
involving deuterons with those in which protons take 
part has led to valuable information about the 
nifjohonism of acid -base catalysis and proton transfer 
reactions in general. 


Institution of Gas Engineers 

Autumn Research Meeting 


T he ninth AuUunn Restmrch Meeting of tho 
Institution of Gas Engineers in London on 
November 2 and 3 bad an interest above the average. 
The Institution research organizations have hitherto 
concerned themselves with current tetJhnical problems. 
This year the fortieth and forty first reports of tl)e 
Joint Besearoh Committee of the Institution and 
the University of Leeds deal with problems of the 
future, and ofer a glimpse of a cherished ideal of the 
gas industry, namely, the comiJote conversion of 
coal into a gas suitable for general distribution. 
Seventeen years ago, at a meeting of the Institution, 
gasification with oxygen and steam was visualized as 
an approach to this problem. C’ost of oxygen and 
unaui^bility of composition of the gas offbre<l 
obstacles then imsurmountablo. In the meantime, 
the oxygon production has been improved and 
cheapened. High-pressure technique has also shown 
tire possibility of synthesizing hydrocarbons. In 
Germany, the Lurgi Company has built and operated 
a high-pressure producer whereby the town of 
Hirschfwde is supplied with gas made from lignite. In 
the forty -first report, on experiments made by Dr. 
b’'. J, D^t, it is disclosed tliat solid fuel 0 €m be freely 
hydrogenated to gaseous paraffin hydrocai’bons at 
<juite moderate pressures. 

After carbonization at low temperatures, a coke 
contains carbon in a condition very ready to take up 
hydrogen imder preefliu-e, giving gaseous hydro- 
carbons instead of liquids, but without requiring the 
very high pressures necessary to ‘liquefy’ coal. 
Indeed results quoted show that hydrogenation of 
the coke combined with gasification of the residue 
would enable a coal to be converted into a rich gas 
without exceeding steam boiler pressure, and with an 
^^iency of 60 per cent. Such a gas, made and 
purified uiuler |»re«sure, would probably be practically 
‘^Iphur-^free and ready for distribution over con- 
sidwable distanoes. Such results would apparently 


be attainable with almont any type of coal, whereas 
high-class coking coal mixst be used in current 
practice. 

The transference of these results to an industrial 
scale may take time, btit there is no reason to doubt 
its 1‘oasibility as the ongiiiooring problems involved 
have already been solved. There is thus in prospect 
a method of fuel distribution which should bo kept 
in mind at a time when tho future of the coal, fuel 
and power industries is tho mibjoct of repeated 
inquiry and comment. 

The fortieth report, propartKl by Mr. J, W. Wood, 
on the combustion character istics of town gas, con- 
tains a review of tho literature on tho combustion of 
gas which is probably the most comprehensive 
available. It presents on attempt to ascertain the 
oharacjterisiic of a gas most suitable for general use, 
and is appropriately associated with the forty -first 
report, which sirggests that a process of complete 
gasification might be capable of adaptation to suit 
the composition of the gas produced, 

A paper on tho ignition of gas by ‘cold catalyst’ by 
L. W. Andrew, A. B. Densnain and E. W, Voice 
suggests that the time is approaching when gas 
burners may be ignite<l by the use of a switch only, 
H. HoUings, W. K. Hutchinson and R, H, Griffith 
road papers on the removal of sulphur from gas, 
showing a way to sulphur -free g6bs made by current 
methods. Towns ^ks is the purest commercial foel — 
so far as sulphur is concerned — but the removed of 
the residual traces of sulphur has eluded the in- 
genuity of gas chemists for generations. Now several 
alternatives have appeared, and catalytic oxidation 
of sulphur compounds at 160** holds promise of 
almost complete removal. When the products of 
combustion of coal gas ore free from sulphur, oon- 
siderable expansion in the uses of gas can en- 
visaged, and the reports at this meeting show that 
this time is now in sight. H. J. Hodsman. 
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Science News a Century Ago 

Civil Engineering at the University of Durham 

In the Civil Engineer and Architect's Journal for 
January J838 is an article entitled “Kogulations for 
Students in Civil Engineering of tlio University of 
Durliain, passed by tlie Senate and Convocation, 
November 22, 1837*’. In commenting on the Regu- 
lations, the Journal said : *‘The engineer, to enter 
upon any task of magnitude, ought to bring to it 
natural talents, oxpandtHi by education, and strength- 
ened by experience ; he ought to combine the mind 
of the philosopher with the accomplishments of the 
mechanic : lie ought to be a man of profotmd 
judgment ; ho ought to be able to decide not merely 
what to do, hut what not to do ; . . . 

“A large proportion, in fact, the whole of the 
above-mentioned (qualifications so far as education 
and a rigid academic examination cim effet^t them, 
will be induced by the system of rtJgulations and 
eourN<i of study prescribed by th<? Senate ; and the 
practical apiilication of the knowUnlge obtained at 
the (College will he made most advantageously in the 
mining districts in the neighbourhood ; without the 
combination of theory with practice, the student 
when he enters into the world will find himself 
loaded witli a quantity of Icnowledge which he is 
more apt to forget than to seek out the opportunity 
of applying to the atlvoncement of the arts.” 

Advantages of Medical Botany 

At a meeting of the Medico -Botanical Society on 
November 22, 1837, reported in the Lancet of 
December 2, Mr. Jolmson road a paper on tlik sub- 
ject. “The advantages of the study of botany,” 
he said, “wore not immediately felt by the majority 
of medical practitioners, who were satisfied with 
obtaining their drugs from a wholesale druggist, 
and such herbs os tliey might require from CJovent 
Garden. The physician, too, wont on his daily 
practice of prescribing remedies which he had been 
in the habit of employing for years, and never 
daring to employ now remodios. This was the cause 
of tlie indifforence with which medical botany hod 
been treated by the majority of the profession. The 
objects of the Society were, perhaps, not sufficiently 
understood ; it was not establish^ for the purpose 
of forwarding the knowledge of botany in tho abstract, 
the locating of certain genera and species, but for 
the purpose of ascertaining and testing the effects 
of lemedies. Among other reasons why medical 
practitionei-s sho\dd study botany ho might mention 
that of tho present general diffusion of knowledge ; 
many i>ersons studied botany as an amtisement, and 
the medical man, who it was generally considered 
ought to ho better infonnod thou common, should 
not be behind liaud in this scionco.” 

Magnetic Observations in America 

At a meeting of tho Royal Society on November 
23, 1837, Francis Baily being in the chair, a paper 
was read entitled “Magnetical Observations made in 
tho West Indies, on tho Coasts of Brassil and North 
America, in the years 1834, 1836, 1836 and 1837”. 
The author was Sir James Everard Home, Bt., 
Commander, Royal Navy, fellow of tho Royal Society, 
and the observations hod been reduciKl by the Rev. 
George Fisher, F.K.S. 

“Ilie observations of the dip were made with an 
instrument of modem construction by DoUond. 
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Eacli observation consisted of an equal number of 
readings of the position of the nee^e, before and 
after the inversion of its polos, and a mean of all the 
readings taken for the true dip. Tables are subjoined 
containing the dips observed at each place ; the 
times of making a hundred vibrations of five hori- 
zontal needles, and the mean horizontal forces 
computed therefrom ; and likewise the results 
estimated in the direction of the dipping needle, 
compared with direct experiments made with tho 
dipping needle itself.” 

A Simulated Fast 

Th® Lancet of November 26, 1837, desoril>os the 
following remarkable case of simulation : *‘A woman 
was lately exhibited in Paris as a phenomenon on tho 
ground that she hod taken no food for the lost 
twenty months ; she was fresh and fat, and carried a 
healthy child, six months old, at the breast. Not 
oonsiuning any food the woman could not be supposed 
to excrete ; she accordingly passed no excretion, and 
the miracle was complete. She carried her folly, or 
her knavery, so far as even to enter the H6iel Dim 
and place herself imdor the surveiUance of a 
physician, M. Caillard, whom she assured that God 
was the father of lior baby, and that ho had com- 
m&tnded her to commence a fast in 1836. She was 
placed in St. Benjamin’s Ward, and for several days 
tho history she gave of herself seemed true ; the 
food and drink placed beside the bed had remained 
intact ; no trace of excretion could bo discovered. 
Determined to find on explanation, M. Caillard 
passed her over to tho care of M. I^gondie, who 
happonod to have a small closet unoccupied attached 
to one of his wards. The woman was shut up in this 
apartment with some food ; the quantity of which 
was aoouratoly meosiired. She resisted the sense of 
hunger for eight days, but ate on the ninth. The 
excretions wore found carefully concealed in the 
mattress, which she had sewn up again.” 


University Events 

Bbistou. — ^Dr. Eric Ashby has tendered his 
resignation from the madership in botany as from 
December 31, on his appointment to the chair of 
botany in the University of Sydney. 

Cambiuogb. — G. L. Clark, of Trinity College, has 
been elected to an Isaac Newton Stutimitship, 

Dr. C. F. A. Pantin has been appointed reader in 
invertebrate zoology. 

T. T. Paterson, of Trinity College, has been ap- 
pointed curator of the Museum of Arohseology and 
of Ethnology. 

Dr, J. A. Ramsay, of Queens’ College, has been 
appointed Harding lecturer in experimental zoology. 
Dr. G. S. Carter, of Corpus Christ! CoUege, F. R. 
Farrington, of Sidney Sussex College, and Dr. G. 
Salt, of King’s College, have been appointed tJnivet- 
sity lecturers in zoology, 

Loni>on. — ^Mr, J, D. Bernal has been appointed to 
the University chair of physios tenable at Birkbeok 
Collage. Sinoe 1934 he has been assistant director 
of research and in charge of the Crystallos^aphio 
Laboratory at Cambridge* 

SHSumsw. — ^The following ^pointments have 
been made : H, J* Barrie, as demonstratm* iii pa^l^ 
logy ; B. B. M. Jenkins, as assistant lecturer in 
civU engineering. ■ 
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Societies and Academies 

London 

Royat Society, November 11. 

F. W. AdVOK : A Boocmd-order foctising mass 
apeetrograph and isotopic weights by the doublet 
method. Several improvexneats have i^n embodied 
in this instrummt. ineluding adjustable slits and 
second-order foouaing. 1!he instrument has a resolvmg 
power of ii^OOO and an accuracy of measurement 
amroaohing 1 in 10*. By its means, a large number 
of natural doublets liave been measured. In many 
of these, one member is a hydrocarbon molecule, 
hence the isotopic weight of has been ascertained 
with particular care. From tho results obtained the 
packi^ firactions and isotopic weights of more than 
twenty atomic species are tabulated, some for the 
drst time. 

J, B. Bbst, F, T. Faambb and J. A. RATotmrK : 
Studies of tho E. region of the ionosphere. 


heteroauxin, cyst^hie hydrochloride and vitamin Bi 
to the culture media. All these stimulate the 
proliferation of cambium tissue of iSWr eapmif 
cultivated in vitro^ Of the three substances namedr 
vitamin gives the beat results. 

OcrrAVB I^BOscQ, Fxbiuie F. GaASan and MAumtcE 
Bose ; The flagellss of Aoanthotenma oohf 0 om§ of 
South Algeria. 

BatTNO Mxk 2 and BEmt Aotn : The indumce pf 
vitamin Bi on the activity of aoetylohoUne. < 

Gboboes Bxjlvc and mIboex. Bajutasubd : Crossed 
immunity between the pustular fever and purpura 
fever of the Rooky Mountains. Vaccination of the 
guinea pig against these two diseases by a Hvit^ 
biliated virus of pustular fever. The immunity con- 
ferred by pustular fever agflunst purpura fever is 
total. It is as strong in man as in laboratory 
animeJs. 

Bek^ Baxoues : The wool of the osteomalacic 
sheep. 

Henbx Emebv : Immunization of the" rabbit 
against the experimental epithelioma of Brown 
Pearce. 


Paris 

Academy of Sciences, October 4 {CM,, 205, 54^5S4:). 

Hekbi Laoatit and Louis Mauwck : Tlie chemical 
determination of the cultivated plant. 

Abjstotle D. Mtohal ; General conformal geo- 
metry. 

M. and Mme. Luoien b’Akambuja : Monochro- 
matic images of the sun obtained on the spectro- 
heliograph with the XIOSSO infr^-red helium line, the 
violet hydrogen line He and the infra-red lines of the 
same element X1098B and X10049. 

. AuBxm NiooiiAtr : The thermomagnetio study of 
two paramamietio solutions. Details of measure- 
ments of somtions of nickel sulphate and ferrous 
ammonium sulphate. Both follow the law of Weiss. 

Maubicb Faixot ! The magnetic m<^erties of 
alloys of iron and rhodium, Irie results are given 
gra^icoliy. The magnetic projperties of these dloys 
show one remaritabie oharactertttio, the mean atomic 
moment inoreases with the percent^ of rhodium. 

OABBXEt BosscHXEtnBB ond Jaooueb Kbbeba : 
Wat^, as ice, liquid water and in solution in dioxan 
studied in the near mfta-red, 

CttABtaa DtnrBAisaa and ^Teak XjE Bbas ; Com- 
bustible aubatanxM, regarded as helping incombustible 
exth|gu^ers« fbr the practical extraction of flames. 
Contrary to the usually aoo^ted view, absolute 
macnnlnii^tb]^^ is not a necessary condition for Are 
ei^Higoishers ! partially combustible substances or 
mixtuiwi may be more offloaoious provided they do 
not form a true flame, 

PArm CBOvmr r Besearohes on Peohxnaim’s colour- 
ing matter. The prodqots resulting flroxh the action 

of^ajk. 

Itimx The geneiBds of mtetss and 

g g^tes aitflnmiiite in the French Central 

, TWotidBa V'. lommbn : The oabJulation of the 
interihM 0^^ auceeanve enooontera 

mcdecutes of the ionosphere. 
Keviaesarches^c^ 

am n^ giysn of the 
of 


Cape Town 

Royal Society of South Africa, September IR. 

A. P. Goosseks : A study of the South African 
species of Sporobolw B.Br. with special raference to 
leaf anatomy. A historical account is given of the 
work done on the anatomy of grass leaves. The 
anatomy of the leaves of Sporobolua is discussed, and 
a key to the species is drawn up incorporating these 
anatomioal features. The new species are described 
and the distribution of all South African species is 
given, 

Moscow 

Academy of Sciences, C*R.t 16, No. 9, 1937. 

J. A, Mindun : The boundary dynamic prohlent 
of the theory of elasticity for a circle with a given 
tension. 

S. LBottNiTSKV : Solution of the problem of 
elasticity of anisotropic bodies for the interior of 
an ellit^. 

N. Moiasrav t Periodic trajectories around the 
point of balancing Li in the Copenhagen problem of 
three bodies. 

S. A. Bobovix and T. T. BoBOVXK-EoitAKoVA : 
Variations in the intenaity of titanum and vanadium 
radiation on the introduction into the eleotrio arc 
of salts of sodium and of potasshun. 

A. V. Stsbpakov : The influence of surface state 
on the plasticity of crystals. 

£. I. OuBOvrd .* TheprofaJem of thepresanoeof flkns 
on metals. 

W. G. Teohev ; Solubility of noble inetids at bi^ 
pressure (1). The sohxtion of metallic pk^inum Jn 
hydrbohU^io acid. 

O. A. lasvtmxxa : Genotypic control of struoturid 
chromosome dlwiiges. 

K. Buckobubov and B. GhmoooNOvr The 
ootivatoze of peroxklaee in rick 

M. f. Gbnnxtr : Sorcalled xnaddz^ ^ vires discasiwi. 

F. J, Bottxcmx i Tyq xiew spemes of Areedkgbis 
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Forthcoming Events 

(MeUirti/nii menHcttd wUh an mUrisk ara open to the puhtic.] 

Monday# November 22 

UNrvliinajTY CoxxuaB, London, at. 6.30. — ^The Very l^v. 
W. H. Inge, K.C.V.O. : “The Price of Progress^ (Pick- 
man Godlee liecttire).'*' 

Koyad GnoaRATHiOAi. SooUBTY, at 6.30.-~;-.T. Ryinill: 
Film of the British Graham Land Expedition. 

HoYAt SoHooi. OF Mxnbs, at 8. — ^Prof. B. P. Haigh : 
‘^Metallurgy and MetjhanicB in the Design of Steel Pipes * 
(Armoxu'ora and Braaiers* Company** Leotiu*eft. Suewed- 
ing lectures on November 29 and December 6).* 

Tuesday# November 23 

Bedford Coldeor for Wojobn, at 6.15. — Prof. E. Rubin ; 
“Experience and I’erception, Thinking and Feeling** 
(tfuoooeding lectures on November 24 and 26).* 

Evoknics Socikty (at the Royal Society, Burlington 
House, W.l), at 5.30. — J. C. IVevor : “Some Anthro- 
pologifial ConsiderationB of Race Crying**.* 

Wednesday# November 24 

Bxutisii Association (at the Goldsmiths* Hall, Foster 
Lane, Cbeapside, .London, E.C.2), at 4. — ^Dr. H. E. 
Mortimer ^^eeler : “Origins of Town Life in Britain*’ 
(Norman Lockyer Lecture). 

Bociktv fob Titu; Studv ok Ai.cub:my and Eardy 
CHJ fiMiSTRY (at University College, Gower Street, 
W.C.l), at 8.— Dr. D. J. Lysacht : “Hookers Theory 
of Combustion’’. 

Thursday# November 25 

Roy AX SociKTY of Mkjdxoink. at 3. — Prof, F. L. Golla: 
“Science and Psyohiatry*’ (Eighteenth Maudaley I*eo- 
ture). 

iNSmVTION OF EuaCTRlCAX EKOrNRKHH, at 0. — Dr. G. 
Stoney, F.R.S. : “Scientific ActiviticMi of the late Hon. 
Sir Charles A. Parsons, O.M., K.C.B., F.R.S.” (Parsons 
Memorud Lecture). 

Institutb of Fufi. (at the Junior Institution of Engineers, 
39 Victoria Street, S.W.l), at 6, — Sympoaium on “The 
lgnitk>n of Fuel on Gratos”. 

Friday# November 26 

JhiYHiOAX SotnKTV (at the London Sobtxd of Medicine 
for Women), at 6.16, — Thomas Young Oration. 

iNaTmniON of pROFisasioKA]:. Civil Sfbvantb (at the 
Royal Society of Arts, John Street, Adelphi, London, 
W,C.2), at 6.30. -Brigadier M, N. MacLeod: “The 
Ordnance Survey and its WoHc”. 

Bvdson Club, Kino’s Coluoob, Nkwoastlb-i/fon-Tynr, 
at 6i30. — Prof. J. K. Partington : “Chemistry in the 
Ancient World”. 

Royal Institution, at H. Dingle: ‘^Science 

and the Unobservable”, 


Appointments Vacant 

ArruCAnturs ar« invited for the following appclnttncntti, on or 
before the astat mentioned : 

Bmtxos »NonniKg (thort-wave and uHsa-thctt wave systems) 
and Rnaisxsa (aoousttee) tn tlwt EMisarcb Department of ths B.B.C. 
•^h« Bsifiieeniig l^mbhincnt Otteer, British Broadeasttng Cor- 
pmstten, Wa (Kovnmher 23). 

AWWMPAWT Lutohsit IN MAXHinuFiOB In unlvoishy Co«eg*j, 
I^lesstww-TJw Bsgbtiar (Koremhor 37). ' ■ * 

Lsdmim IMoosln the L^osstm M 


LBOtVEKS m ajACMiRApHT Axp asoMm In Bhodcs Dnlvwstty 
OoUegc, Orahaimt(>wn--The Bomtary, 0»ca Of the HUtH CJam- 
mhalonor for Uui Union of South AInca, Trabd^u BQitare, W.C.2 
(November 27). 

DBOTtmiui IN Botany (i^iystology or fenetics) in tlio University 
of Bristol— The Kegtstrar (December 8). 

<5H*ilIRr at the Enbber Heeearoh Institute of Malaya— The Booro- 
tary, London Advist^ry (Committee for Hubber ftesearoh (Ceylon and 
Malaya), Imperial Jctttitufce, S.W.7 (December Si), 


OfiBteial Publications Received 

Great Britain and Ireland 

Frooecdlngs of the Boyal Irish Academy. A^cl. 44, Bectkm A, No. 1 ; 
Preolslon MeaHUrementa vrltih a EadUil Defieetton Cathode Bay OsCtllo- 
graph. By John J. Dowling and Dr. Thomas D. BnUen. Pp. 10 + 1 
plate, la. Vol. 44, Beetlon A, No. 8 : Home BtoctHoal and Optical 
Properties of Iodine Vapour. By K. O. Emeleufi, K. B. Cathoait and 
0. M. Minnie. Pn. 1 1~ IH. Vol. 44, Hcotlon Ai No. 3 : On some 
Pormulw In Probability Theow. 1^ T. S. Br^edck. Pp. 19-28. 'D. 
Vol. 44, fteetion A, No. 4 ; The Zeros of Legendre Punotidna. By 
Dr. P. (3. Dormley. Pp. 29-43. Is. Vol. 44, Section B, No. 1: The In- 
lluence of Temperatiiro on the Activity of the Kidney In relation to 
Its Inllueuoe on Oxygen (k>tisumpUon. By E. J. Conway, J. M. 
O'Connor and D. K. CrDonovan. Pp. 18. U. 64. Vol. 44, Section B, 
No. 2 ; Structural Laws of tiu» Mammalian Kiduey, with a Theoretical 
Derivation from a Dlflfuslon- Pressure Theory. By K. J. Oonway. Pp, 
10-28. If. Vol. 44, Section B, No. 3 : A Man of the Olader-Iakm 
and the lAxal Glaciers of the Wicklow HIUh. By Prof, J. K. Charies- 
worth. Pp. 29-36 -1 plate 2. Xf. Vol. 44, Section B, No, 4 ; Studies 
In the Syntiiesis of FlavonoD — The Oxidation of Flavhiodoaenldee. 
By JDr. Jnaeph Algar and Isabella P. Carey, X^, 37-44. (DubUn : 
Hodges, Figgis and Co., Ltd. ; London : WUilams and Noroate, 
Ltd.) [311 

Other Countries 

Canada ; Department of Mines and Besounx^tH, Mines and Geolugy 
Branch : Bureau of Mines. Investigations in Ore Dressing and MetaT- 
lojvy (Testing and Itesoaroii Laboratories). July to December i986. 
(No. 776.) Pp, lH+204. (Ottawa : King's Printer.) [3010 

Meddelanden frin Statens Hetoorologisk-Hydrografiska Anstalt. 
Band 6, No. 6 : Uf6rhAUandaiia vid Hvermes Kustcr under Vlntrama 
1870-71—1934-36, Av C. J. Dstman, Pp. 63 -i 2 plates, 3.00 kr. 
Band 7, No. 1 : Fyrisin. Av Eagnar M^ln. Pp. 15 + 1 plate. 1.50 kr. 
(Stockholm: Statens Mcteorologisk-Hydrografiska Anstalt.) [Ill 
ComoU University : Agricultural Experiment Statinp. BuUotih 
673 : Economic Studies of Vegetable Farming In New York. 2 : 
Market-Garden XTanm without Greenhouses. Bochester Area. By 
J. L. PaeclHil. Pp. 86. Bulletin 676 : Tomato PertHlaar E^rimants 
on Long Island. By J. D. Hartman. Paul Work and P. E. Wassab. 
Pp. 18. Memoir 199 ; Index Numbers of the Cost of Goods and 
Services bouglit by Farm Famdkw in New York. 1980 to 1983. By 
Helen Canon and Mabel Bollius. Pp. 23. Memoir 200 : BelatUm of 
Slic of Community to Marital Status. Dwight Baitdemon. Pp^ 
74. Memoir 201 : Ttie Daily Kate of Fbotwynthesls, dturtog l^o 
Growing Season of 1085, of a Young Apple Tree of Bearing Age. By 
A. J. Helntcke and N. F. Childers. Pp. Si. Memoir 202 : Quautitattve 
Determination of Xaetlo Acid in Butter. By H. C. Troy and P^ F. 
Sharp. Pp. 17. Memoir 808 : Incidence of Fire In YbUiig 

Apple Trees In relation to Orchard j^acGoee. By E.1I7 HUdtw^ana 
and A. J. Hefolokc. A. 36. Memoir 204; The &ilabUity of F^dr 
Judgments, with Special Eefbienee to the Oxidlaed Flavor of jMlk. 
By G, Mamolm Trout and Paul F. Sharp. Pp. 60. (Ithaoa, 

0Mi»n DitfVenHiF.) llil 

1I« Congrto Solentifique intomatlonal de I'AUinentatlan 
par La Bootdtd Sclentlilqiie d*E)nBi4ne AUmentatre. Xa SoUm dc 
r Alfmentatlen en 1987. Pp. A1 21 H^72 -{-0193 -fD78 +B 5 a+F^tv. 
(Paris : Congito Sclent^que lateroatlonia de PAUmeiitatloii,) (HI 
Bulletin of toe American Museum of Natural HtsttHy, VoL 74, 
Art. 1 : New Fishes from the Continental Tertiary of AtaMm. By 
Brito M. SoUMkier. Pp. 24. (New York: American Museiw bf 
Natural History.) {8X1 


CgUloBU«s# gte* 

Allgemafaie und augewandte Zoologle. (Antlnuarlate^lUtAlog Nr. 
7X5.) pp. X69. (Ldprig: Gustar Foek, G.m*b.MJ 
^^JfinmilteJYeast Extract) > Medicine Dietetics. Pp. 2L 
(London: 3^ Mamite 

^ Books on Part «. (New Series, Catalogue No, 46,) Pp* 44 

(London : WheMon and Wesley, Ltd.) 

^ OotoeUmdrio Detemikiailomt Pp 
39. (KUfordpikdIabury : The mtometar, Ltd.) 
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Defence and Economic Adjustment 


T he recent debate in the House of Commons 
on the second reading of the Air Raid 
Precautions Bill brought into clear prominence 
the close contact between the work of chemists 
and other men of science and protection from its 
dcA^astating consequences under tlie conditions 
of modem warfare. Mr. Q. Lloyd» Under-Secretary 
of the Home Office, made a comprehensive survey 
of the measures taken by the Government, and in 
<!Ourse of development, to provide the civilian 
population with whatever moans of defence is 
practicable against effects of air raids. The object 
of his Department is to make the community as 
a whole, as well as individual citizens, aware of 
the dangers of high explosives, toxic gases and 
incendiary bombs set free from enemy aircraft, 
and to institute reasonable precautionary measures 
against them. Possibly some of these anticipated 
dangers are exaggerated, especially that from gas, 
but it would be folly to disregard them ; but for 
psychological reasons the people of the country 
must be given a certain amount of confidence in 
protective measures in order to prevent them from 
becoming panio-strioken. Even although it is 
sometimes difficult to distingxiish between the 
necessity of expenditure upon increased armaments 
and that of defence programmes, it is in the 
interest of everyone that whatever precautionary 
measures iwe planned or contemplated should be 
as efficient as science can make them. 

The attitude which chemists and other scientific 
workers should take in regard to the manufacture 
of munititms of war has been discussed on many 
occasions, but opinioiig upon it vary as much 
among them as they do among citizens in general 
The sugg« 4 ^ Technical Com* 

mittee of 13^^^ Conference that the 


chomiats of the world should include in their code 
of ethics an undertaking not to work knowingly 
on the development and production of any pro- 
hibited method of warfare, and to expose publicly 
anyone who was detected in such work, is alto- 
gether impracticable, (chemists are citizens as 
well as men of scionco, and their services should, 
therefore, be available for what is regarded as the 
good of the community. At all stages of human 
lustory men have used for purposes of war the 
most effective means of destruction known to 
them ; and there is little difterence in principle 
in the employment of Greek fire many centuries 
ago and the use of incendiary bombs to-day. 
Even in those days boiling oil and molten lead 
were used as measures of defence against attacks 
on the walls of cities as well as of fortresses. 

The scientific worker cannot stand apart, 
therefore, from reasonable and practicable steps 
taken towards the protection of the civil popula- 
from aerial attacks. He, with many others, 
may deplore the loss of his faith in the pro- 
gresrive ethical development of the human race, 
but his natural humanity must make him play 
his part in endeavours to prevent suffering and 
death. 

While, however, we in Great Britain are planning 
and undertaking a defence programme which will 
cost many millions of pounds, it should not be 
forgotten that Eranoe, Germany and other nations 
have instituted similar protective measures against 
aerial attacks by other nations — ourselves in- 
cluded. As it may be assumed that moat people 
wish to carry on their work in peace and to pro- 
mote the industry and commerce of their country, 
such a condition of things is a reproach to human 
intelligence. It represents the acceptance of a 
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policy of despair of avoiding war instead of 
attempting to discover the causes which lead to 
armed conflict. Fortunately, efforts are being 
made in several quarters to promote inquiries into 
such causes before appeals are made to force. In 
a petition presented by a deputation to the Prime 
Minister on November 1, it was luged that H.M. 
Government should take the initiative in institut- 
ing an inquiry into the fundamental causes of 
rivalry and unrest among nations. More than one 
hundred fellows of the Royal Society were among 
the influential signatories of this petition. They, 
in common with many other distinguished repre- 
sentatives of other fields of intellectual activity, 
are horrified at the barbaric ways in which pro- 
gressive scientific knowledge is permitted to be 
used in operations of war, and associate themselves 
with any action which may assist in preventing 
such calamities. 

It was suggested by the petitioners that the 
inquiry might involve the collection and considera- 
tion of the basic facts in regard to such questions 
as acciess to war materials and world markets, 
colonial development, problems of surplus popula- 
tions, and so on* which are often discussed without 
adequate knowledge and judged without evidence. 
Though some countries may decline to participate 
in such an inquiry, or be influenced by the results, 
it would represent a search for some means of 
reconciling (jonflicting national claims and thus 
make manifest the desire to promote peace on a 
secure and just foundation. In liis speech at the 
Lord Mayor's banquet on November 9, and again 
in an address at Edinburgh three days later, the 
Prime Minister expressed his active interest in 
efforts of this kind to inquire into the origin and 
substance of the fears and suspicions which exist 
among nations, with the view of removing them. 
“Our (jouutry," he said, “has behind her vast, 
almost illimitable resources, and our very strength 
makes it easier for us to appeal to others to Join 
in applying our common-sense, our common 
humanity, to the solution of those problems which 
carry with them such tremendous possibility for 
happiness or for misery to the future of the human 
race. I have faith in human nature. Because I 
have that faith I believe there will be a ready 
response to such an appeal." 

The economic commisHion suggested by King 
Lcjopold of the Belgians a few months ago would 
have tlie same objects as those to which the Prime 
Minister referred. At the Guildhall on November 
17, responding to the toast proposed by the Lord 


Mayor of London, King Leopold expressed the 
hope that Great Britain would take a prcnxdnent 
part in inquiring into the economic difficulties 
which lie at the root of the international problems 
which beset the world, “In order to solve those 
difficulties," he said, “we should need to get a 
clear view of economic realities seen with a dis- 
passionate eye and divorced firom every other 
consideration. The British Empire represents so 
important a part of the human race that it cannot 
help but realize more clearly than any other nation 
how closely tlie fate of mankind is bound up with 
its own. That is why yotrr understanding of the 
great universal problems is so profound and why 
it is permissible to be hopeful that Great Britain 
may play a prominent part in the search for 
a solution of the major economic difficulties.” 
Questioned upon the subject of this appeal in the 
House of Commons on Monday, the Prime Minister 
said that he was glad to have an opportunity of 
responding cordially to it on behalf of the Govern- 
ment, which, he said, are “fully prepared to play 
tl)eir part in the search for a solution of the 
world's major economic difficulties". 

The Anglo-American trade agreement, which, 
after months of informal conversations, has now 
reached a stage at which, as announced by the 
Prime Minister in the House of Commons on 
November 18, definite steps can bo taken towards 
actual negotiation of terms, is an example of what 
can be done by the joint discussion of national 
problems ; and its political implications are as 
important as its economic interests. It is by the 
application of scientific methods and of the 
scientific spirit in these fields that there is hope 
of discovering the causes, and averting the con- 
sequences, of international disputes. Though the 
impartial and responsible study of some of the 
international economic and racial problems of 
to-day may not satisfy some national claims, it 
would in any ©vent make the civilized world 
understand whether or no national passions hod 
been aroused in a just cause. Instead of waiting 
for war and at the end of hostilities inquiring into 
the causes which led to it, and adjusting the 
consequences in the bitterness of spirit which 
must then prevail, let us urge that every oppor- 
tunity should be taken to promote full and frank 
inquiries into economic or other restrictions 
grievances, so that a certain amount of attention 
may be diverted from preparation frnr oSenf^ or 
defence in war to the diswvery of the ponditi<ms 
of creative peaoe« ^ 
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Science in 

Psychology down the Ages 

By Prof, C. Spearman. VoL 1. Pp. xi-f454. 
VoL 2. Pp. vii -f 365, 8vo. (London : Macmillan 

and Co., Ltd., 1937.) Two vol«., 30«. net. 

* 

A bout the beginning of the present century, 
psychology began to emerge from the kind 
of chrysalis state in which it was lying dormant 
and cramped in the cocoon of associationism, and 
to become a natural science. Even so lately as 
1890 no lea^ a psychologist than William James, 
who made a valiant attempt to break away from 
the fetters of the. system in which he had been 
trained, brought bis “IMnciples** to an end with 
the words : “Even in the clearest parts of 
psychology our insight is insignificant enough. 
And the more sincerely one seeks to trace the 
actual cotxrse of pay^ogenesis . . . the more 
clearly one perceives ‘the slowly gathering twilight 
close in utter night’.” Not only here did he strike 
the same pessimistic note. In his “Briefer 
Course” he concludes in the same strain : . 

not a single law in the sense in which physics 
shows us laws, not a single proposition from which 
consequences can causally bo deduced. . . . This 
is no science, it is only the hope of a science”. 
Wliat a conifession to be obliged to make I 
But some ten or fifteen years after those words 
were written by one of the then greatest living 
psychologists, there came a stirring into life of the 
apparently dead, and certainly quiescent, pupa. 
I say pupa, but there must have been more than 
one of tbe^ ; for no fewer than six important 
systems of psychology sprang into being at about 
the Same time, all of them (save one) showing 
signs of a profound metamorphosis. Of these, in 
this notice, we are concerned with that of Charles 
Spearman, whose psychological principles and 
theories are now probably better known and more 
highly appreciate in the academic world than 
those of any other contemporary psychologist. 
This was not so when Spearman first published 
the results of his researches into the nature of 
intelligence. It was not so when, in a series of 
papm dating from 1904» he gave forth his mathe- 
matioal oonduriona os to the joint operation of 
two factors in every cognitive activity. At first 
there was much dissention and criticism. But all 
this has now for the most part subsided ; and the 
voaost of the erstwhile critics have 

treatment of psycho- 
it to oorer 
quatities as well as 
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cognitive ones, Moreover, the noegenetic (know- 
ledge originating) principles of the apprehension 
of experience, the finding of relations within 
apprehended experience, and the extension of 
knowledge even beyond experience, so obviously 
account for the observed facts that, like Newton’s 
laws of movement, they can scarcely be gainsaid. 
Some critics have objected that these principles 
are logical rather than psychological ; but a like 
criticism might as well be urged against Newton’s 
laws. They also are logical ; if they were not 
they could scarcely be rational, or in ^ny sense 
explanatory. 

Apart from his contributions to psychological, 
educational, statistical and other journals, Spear- 
man has published two outstanding, and even, as 
a former reviewer called one of them, “ept>ch- 
making” works (“The Nature of Intelligence and 
the Principles of Cognition”, 1923 ; “The Abilities 
of Man”, 1927). In these he developed his own 
theories, and substantiated thorn by the results 
of a large number of researches carried out under 
his direction by his numerous students in the 
laboratory of University College, London, as well 
as by those of many other investigators elsewhere. 
The researches ho himself directed clearly were 
governed from the outset by a definite plan. They 
all converge upon the problem he had originally 
set liimself, namely, to discover what it is that 
makes for ability in mental effort. In these two 
volumes he expanded and developed the qualitative 
laws of noegonosis, together with the quantitative 
laws of mental energy, retentivity, fatigue, control, 
and the basic conditions of all mentation. By 
means of these two sets of laws, he claims, it is 
possible to account for every sort of knowing, 
whether original or subsequential. In these wor^ 
also he gave convincing evidence for the ‘Two 
Factor’ theory, which requires the co-operation of 
a general and common factor that is involved in 
every mental operation, together with special 
factors that are restricted to each different kind 
of cognitive process. But in them he did not 
especiaUy show the immense acquaintance with 
paychok^oal literature, ancient, medieval and 
modem, which must have been in the background 
of his mind throughout. In “Psychology down the 
Ages” this becomes apparent. Nor did be in the 
previous works more than lightly touch upon the 
“oreotic” side of the mind. In the present work, 
this is much more amply treated^ especially with 
regard to volition, emotion and psychological types 
of diameter and temperament. 
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In a sense the present two volumes should have 
been the first to appear. They do not constitute 
a history of psychology in the usual meaning of 
the word ; but they show how psychology has 
advanced from the primitive concepiions of the 
animistB, through the ruminations of the philo- 
sophers, to win the status of an empirical science. 
They show, too, how much has been forgotten 
and rediscovered, how many mistakes have been 
made, and how, despite them, psychology has 
advanced like a slowly flowing tide. To change 
the metaphor, as Spearman writes in his prologue, 
“we hope to indicate the chief assets, as also 
liabilities, which have been accumulated, and so 
to draw up a fair and square balance sheet**. This 
aim he has certainly accomplished. 

Beginning with a section which deals with the 
subject-matter and scope of the science, Spearman 
next examines the operations and (constitution of 
what he, disregarding the misleading (because 
theologically and metaphysically contaminated) 
terms like ‘soul*, *mind’ and ‘consciousness*, calls 
the ‘psyche*, and goes on to the establishment of 
genuine psychologic^al laws (sequences) wliich, like 
any other scientific laws, explain the data to be 
explained, and also, when known and applied, 

. permit, of both the prediction and the control of 
events. 

Tlie final section of the work deals with con- 
comitsmees : ‘What goes with what V This is a 
matter of statistical evidence ; and here the old 
‘faculty doctrine* is put upon its right footing. It 
cannot be assumed that, because a name, like 
‘memory*, ‘sense* or ‘intellect*, is given to a 
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presumably unitary, psyohologicai function, such 
a function is in fact unitary, Indeed, experiment 
has shown that there are different kinds of 
'memories* ; and it is obvious that one cannot 
infer an acuity of one sense from the acuity of 
another. One may have an excellent sense of 
touch and a very poor one of hearing, or an 
exquisite appreciation of odours, and yet be 
totally colour-blind. These faculty ‘concomitances’ 
have to be proved, nob assumed ; %nd the only 
way of proving or disproving them is that of 
correlation. It is perhaps Spearman*B chief achieve- 
ment that he has forced psychologists to recognize 
this. Piling up introspective or observational data 
with no instrument for dealing with them is a 
thankless task, and leads nowhere in science. For 
centuries people liave made introspections (to say 
“I am angry, or hot, or interest^** is to report 
the result of an introspection) ; but no laws have 
resulted from them alone. Treating data, the signifi- 
cance of which is not known, statistically, may yield 
coefficients of correlation but by itself is meaning- 
less and nonsensical. It is only the marriage of 
these two methods that yields a legitimate and 
healthy offspring, in the shape of principles or laws, 
“Psychology down the Ages** is an eminently 
sane, judicious and scientifically balanced work, 
easy to read and understand, and (to borrow the 
words of a reviewer of a former work of Spearman 
and apply them to this) the “most distinguished 
British contribution to experimental psychology 
that has been made in recent years**. Indeed, 
both in comprehensiveness and clarity, it excels 
“The Abilities of Man**. F. Avxuho. 
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Intermediate Chemistry 

By Prof. T. M. Lowry and A. C. Cavell. Pp. 
xvi-f-BSO. (London: Macmillan and Co., Ltd., 
1936.) 12s. 6d, 

A S the title indicates, this book is written 
Tx expressly for the student preparing for an 
Intermediate examination in chemistry, and it 
should fulfil its purpose excellently. 

It is comprehensive within its field, tod so, after 
the usual general theory and descriptive inorganic 
chemistry have been (iealt with, very faithfully, 
in the first half of the text, there follow three 
further sections doalii^ respectively with analysis, 
with pbysioal chemistry and with the broad 
pfrioiples of organic chemistry. Thus, within one 
cover ^which, with typical thoughtfuln^ and good 
atose, is made waterproof) we have assembled 


Chemistry 

all that the Intermediate student requires — ^the 
equivalent of three or four othw books. It is 
remarkably good value for money. 

Good value, too, in quality : every section gives 
a precise and remarkably full account of its subject 
from a thoroughly modem point of view. Indeed 
the one possible s^verse critioiBm seems to be that 
the matter given, especially perhaps in the physical 
part, is needlessly extensive and more than the 
average first-year student can assimilate. Such 
(aiticism, however, would be unsound : fr is 
surely desirable, even though a young student 
cannot be expected to remember all that is here, 
that the residue which does stick, whateviar gezmral 
sense of chemistry he gains, riiould be derived 
from reading an aooount of ihemisti^ tnkes a 

properly gtmerous view of bis hx^eot 
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The auth<H*s have adopted the very sound view There are so many features one would like to 
that it is the teacher’s job to make chemistry commend in detail, for example, the chapters on 
alluring and theirs to write a plain, unvarnished the structure of matter and the electronic theory 
tale, with every fact and argument so clearly of valency, or the large and useful collection of 
delineated that the apt student may discover for questions at the end (with answers), that it is 

himself the beauty of the science. It is not least impossible in a brief review to deal with the book 

among the many merits of this book tliat from in this way. It must suffice to say that it should 

its concise, plain English, delightfully free from be possessed and studied by ever)' serious student 

any looseness or ambiguity of thought or state- or teacher of chemistry. 

ment, he will learn more than chemistry. H. V. A, Bkiscok. 


That Leviathan 


Giant Fishes, Whales and Dolphins 
By J. R. Norman and F, C. leaser. Pp. xxviii + 
361 4- 8 plates. (London and New York : Putnam 
and Co., Ltd., 1037.) IBs. net. 

“"^TOW the Lord had prepared a great fish to 
^ ^ swallow up Jonah.” The interminable 
debate goes on among dabblers in textual criticism 
as to whether it was a whale or a fish that engulfed 
the prophet. At best the discussion has been 
scientifically of a low order, but there is no longer 
any excuse for vagueness now that J. R. Norman 
and Dr. F. C. Fraser have gathered all the possi- 
bilities (barring those of special creation) into one 
compact volume. 

Here are assembled luxder one roof, so to speak, 
all the great denizens of the sea, both fish and 
whale, together with their respective dependants 
and victims. A concise introduction elucidates the 
chief points of difference between fishes and whales. 
Their comparative anatomy, modes of reproduction 
and habits are described. Fortunately, this 
section is short enough to enable inquirers to find 
what they want by reading through the text, since 
the indexing of this section, in Roman numerals, 
leaves much to be desired. 

Then follows Norman’s account of the giant 
fishes, beginning properly with the most ancient 
order, Selachians, among which are to be found 
the most savage and bulky fishes. Sharks and rays 
are clearly described and differentiated. Their dis- 
tribution, breeding habits, and relative voracities 
are touched upon, usefully dispelling the prevalent 
notion that sharks are ferocious man-eaters. 
The author reoaJls that the reward of 600 dollars 
offered for an authentic case of a man having 
been attacked by a shark in temperate waters was 
uever claimed. The description of seventeen 
different sharks is agreeably leavened by anecdotes 
of their rapacity and oathoUe appetites. Tenacity 
of Ufe is t6 a degree, as witness the Blue 
ctluwk cav^t, gutti^, and returned to 


the sea, only to be recaptured on a hook baited 
with its own intestines ; while the Great White 
shark that turned King’s evidence, yielding on 
capture the incriminating log-book of an American 
privateer, may perhaps be awarded the palm for 
unwitting loyalty to Britannia. 

All the great fishes and some of the small ones 
are described, and some of the largest recorded 
catches are mentioned, together with much other 
piscatorial anecdote. Flying fishes have been 
wisely included, since they are so often seen by 
travellers ; tlie gliding nature of tlieir flight is 
emphasized . A simple key to the large fish concludes 
this section. 

Both sections of the book are profusely illus- 
trated with drawings, and there are eight coloured 
plates of great beauty. Lieut.-Colonel Tenison’s 
scrupulous illustrations greatly enliance the value 
of the book, particularly for non-scientifio readers, 
who by referring to tliom should be able to identify 
both and whale easily. 

Fraser’s contribution on whales and porpoises 
is of the same high standani, and similarly enriched 
by narrative. Every whale that the traveller is 
likely to see is fully described and depicted. There 
is also a key to this section. A concise history is 
given of the exploitation of the remunerative 
species of whales. This story of virtual extermina- 
tion of one species after another makes sorry 
reading, but it is particularly apposite at the 
present time, when the rorqual fisheries of the 
Antarctic are invaded yearly by huge fleets of 
highly equipped whale catchers. The author hss 
omitted to point out that there are clear indications 
that the stock of Blue whales is already greatly 
dimimshed. With the decline of Blue whales, the 
burden of slaughter is falling more and more on 
Fin whales, of which 12,600 were killed in 1935-36. 
When the latter also shall have become too aeoroe 
to be profitably hunted, the last chapter will have 
been written M a histenry of brutal and wanton 
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exploitation. Other breeds of whales have not in beginning and end of most chapters are embellished 
the past had the advantage of scientific inveatiga- with witty line-drawings. Here is an xmus^ 
tion ; with the statistics which are now available, blend of livdiness and scientific accuracy, which 
whalers cannot plead ignorance as they kill the should find a place in ships’ libraries and on the 
goose that lays the golden egg. shelves of all interested in the creatures of the 

The book is well printed on good paper. The deep. A. H. L. 


A Catechism 

Evolution and its Modern Critics 

By Dr. A. Morley Davies. Pp. xii -f 277. (London : 

Thomas Murby and Co., 1937.) 7s. 6d. net. 

T> Y evolution we understand that integration 
A-' and combination of originally homogeneous 
atoms which has produced our world and its 
contents. These are governed mainly by physical 
forces, which are as yet little understood but which 
represent the governance of the universe. There 
may in our minds be other thoughts, even cer- 
tainties, with which we have no quarrel ; but these 
should scarcely be allowed to affect the considera- 
tion as to the combinations by which life was 
originally produced and as to how that life was 
moulded to give the varied series of organisms we 
find to-day. It is infinitely more difficult to 
imagine the production of living matter with its 
functional reactions to the world around it, than 
to consider if it evolved afterwards, and the 
driving forces which caused this evolution. Con- 
versely, if evolution to produce the present organic 
world be proved, utilizing only natural forces, 
there is a strong presumption that such forces 
gave rise to life. 

It is with thoughts such as these, here imagined 
for Dr. Morley Davies, that a start is made on an 
attempt to prove the adequacy of the evolution 
theory to explain the diversities of the organic 
world. In this there is never dullness, for there is 
originality in both treatment and thought. A good 
instance is in the chapter devoted to the palaeonto- 
logical record, wherein is patiently explained the 
exact iK>sition in respect to the remains of the 
organisms of jiost ages, the impossibility that they 
shall at present provide any record approaching 
that completeness for whicjh the student so 
frequently inquires. Instead of a hypothetical 
discussion, the author takes Mr. Douglas Dewar’s 
‘Difficulties of the Evolution Theory” in place of 
a young student’s questions, this reinforced by the 
late G. K. Chesterton’s journalism. The student 
proceeds on his appointed courses from the simple 
to the complex, but Mr. Dewar apparently has 
reversed, birds having been his love. We wonder 
whether he imderstands the basal phenomena of 


of Evolution 

living matter and the essential functioning of 
every part of an animal’s body with its environ- 
ment. Quotations from his book in Dr. Davies’s 
chapter on “Reptiles and Birds” suggest this 
question and he certainly does not understand 
an animal’s fate after death, almost a miracle if 
its body does not provide nutriment on which the 
next generation grows. In this connexion a search 
in the writer’s garden produced several hundred 
clay pipes, but associated with them no recogniz- 
able bones other than those of the ox — this he 
can readily understand, for his dogs allow no other 
mammalian remains to be recog^able for long. 
Then too these varied quotations suggest to us 
that Mr. Dewar considers evolution to have been 
an infinitely slow process, whereas modem re- 
search, especially oytological, suggests a speed in 
changes which would only by rare accident allow 
of the preservation of intermediate stages in fossil 
form. Dr. Davies can scarcely allow Mr. Dewar’s 
idea “of evolution within the family but not 
beyond it”, since there is no understan^ng among 
systematists as to the practical definition of 
“family” ; the unit in evolution is the individual, 
and, if it can change, the question of genera, 
families and even phyla scarcely needs discussion. 

We are always interested in W. R. Thompson’s 
thoughts here quoted ; to us he seems to be rather 
unnecessarily dragged in here. It is otherwise 
with Sir Ambrose Eleming, of high distinction in 
the domain of electrical engineering, who in what 
is in many ways a mischievous lecture dealt with 
a subject with which he was unfamiliar. He 
wrote of “Darwinian evolution” requiring a high 
birth-rate and a low death-rate whereas it requires 
“a high but selective death-rate”. Then there 
follow^ Sir Ambrose’s attack on the validity of 
palsBontological evidence in respect to man, for 
which little is claimed—pathetic because there is 
so little understanding as to what is eridenoe in 
scientific and in hist^oal research. reply 
here is adequate— -and we recommend this little 
book as likely to be useful to the public M 

to pmfessiouj^ tOEU^hers students 
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Rock Magmas and their Products 

Das Magma und seine Produktc: to trace readily the changing composition of a 


unt/Or besonderer Beriicksichtignng des Einflusses 
leiohtfluchtigen Bestandteile. Zngleioh zweite 
Anflage des Buches “Die loichtfluohtigen Bestand- 
troile im Magma**, Teil 1 : Physikalisch-chemische 
Grundlagen. Von Prof. Paul Niggli. Pp. xi>f 379. 
(Leipzig : Akademische Verlagsgesellschaft m.b.H., 
1937.) 34 gold marks. 

^T ''HE solid igneous rocks are the products of 

^ colossal natural prcK^esses working unceasingly 
within and upon the crust of the earth. The study 
of these phenomena forms the special province of 
the petrologist, who attempts to discover the 
manner in which an original silicate melt — the 
magma — becomes differentiated into the varied 
mineral assemblages he finds in Nature, 

For more than thirty years the chief project 
of research of the workers of the Geophysical 
Laboratory of the Gamegie Institution at Wash- 
ington bos been the exjjerimental investigation on 
quantitative lines of chemical systems embracing 
the common rock-forming oxides. Starting with 
the simplest combinations and proceeding to more 
complex systems, these investigators have gradu- 
ally accumulated a wealth of data of fundamental 
importance to petrology. To this project Prof. 
Niggli has himself given experimental support, and 
he is well qualified to survey the experimental 
studies and the contribution they make to the 
j)rob]ems of petrogenesis. 

The present book, forming Port 1 of a two- 
volume treatise on rock magmas and their pro- 
ducts, concerns itself with the physical chemistry 
of heterogeneous and homogeneotis systems with 
special reference to experimental silicate melts. 
The succeeding volume will be devoted to a con- 
sideration of the phenomena of natural systems — 
magmatic melts and their solidified products, the 
igneous rocks and ore deposits. 

The book opens with a historical account of the 
development of ideas on the role of volatile sub- 
stances in the magma. There follow chapters of 
pure physical chemistry presenting a systematic 
account of phase equilibria in condensed hetero- 
geneous systems, special attention being paid to 
the pheoiomena of petrological significance dis- 
play^ by ternary silicate melts. The majority 
of such experimentally investigated systems is 
included in tide survey, which gives a dear account 
of the hlteimtive courses of orystallkation per- 
mitted by ^tixLUous end discontinuous reactions 
whi<^ in ternaty ^oate solutions. 

Some ma 

ofpiesfeHod^^ Inorder 


residual liquid in terms of a specialized variation 
diagram, and presumably in preparation for more 
extended discussion in volume 2, the author re- 
draws the ternary figures on a molecular per (^ent 
basis. Those transformations involve considerable 
complication when the fundamental phases are 
themselves complex silicate compoxmds. It may 
well be doubted whether so cumbersome an 
innovation will make appeal to petrologists who 
have still to discover the superior convenience of 
the ‘Niggh typo* of variation diagram for which 
this procedure is more j>eculiarly fitted. 

In the second half of the book, Prof. Niggli 
enters upon a discussion of heterogeneous equili- 
brium in systems containing Volatile phases — a sub- 
ject to which the author has himself made important 
original contributions. The treatment follows 
closely the text of his earlier published work — of 
which this port may be considered a revision. 

Eqxiilibria in binary and ternary mixtures in- 
volving retrograde boiling and critit^al phenomena 
in saturated solutions are thoroughly discussed. 
Since the experimental data on ternary silicate 
systems involving water comprise only those of 
the complex H»0 — ^KjSiOa — 8iO«, the importance 
of critical phenomena in magmatic systems Ims 
yet to be assessed. While the critical state is 
assigned a more important place in the history of 
the cooling magma than is usually conceded, the 
author’s renewed discussion of volatile systems is 
a welcome contribution serving to remove from the 
field of contention misunderstandings which have 
followed the publication of his earlier work. 

This account is followed by a chapter on homo- 
geneous equilibria in silicate melts. This is a 
subject of great importance, but unfortunately our 
knowledge of it is meagre and largely confined to 
deductions that may be drawn from the behaviour 
of heterogeneous systems. Here the author rightly 
lays, emphasis more especially on the influence of 
volatile constituents in modifying the chemical as 
well as the physical condition of the magmatic melt. 

The book closes with an ingenious portrayal in 
ternary diagrams — admittedly schematic and im- 
mensely simplified — of the differentiation course 
of a typical Atlantic and Pacific rook province. 
Bresent^ here without elaboration, it is presum- 
ably a signal of a more detailed treatment in the 
concluding volume. Comment upon it may well 
be deferred. The high reputation of the author 
is a guarantee that a stimulating and fruitful 
disouamon of these problems is to follow. 

e. E. Tilmv. 
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Overseas Plant Products 

By J. H. Holland. Pp. vii + 279. (London: John 
Bale, Sons and Cumow, Ltd., 1987.) 6«. net. 

Thb author has very ably dealt in 268 pages with 
nearly all the important plant products of the world. 
Short explanatory notes to each of tVie products 
mentioned are authentic, accurate and up to date. 
Eleven pages of bibliography at the end of the book 
is a valuable addition. Those interested in further 
information on any one of the products discussed in 
the book can consult the particular literature relating 
to that product. Conunon vernacular names used 
generally in different coimtries might have been 
Guided for the advantage of local dealers in plant 
products. Sliort notes on the marketing of those 
products would also have been encouraging to the 
producers. With the progress of research on various 
plant products, and the discovery of the usee of many 
hitherto unknown plants in different countries, par- 
ticularly in India, Burma and Africa, the list of plant 
products is growing so raindly that it is to be hoped 
a second edition will be quickly necessary ; slight dis- 
crepancies in some places might then be rectified also. 

The book is a valuable addition to the publications 
on economic botany. It will imdoubtedly prove 
useful not only to tliose who deni in plant products, 
but also to anyone interested in the relation of plants 
to human needs. It will be indispensable to museum 
workers, economic botanists and pharmacologists. 
The book is well printed and bound. 

Materialpriifung mit Rbntgenstrahicn : 
unter bosonderer Beriicksichtigung dor Rfintgon- 
metallkunde. Von Prof. Dr. Richard Glocker. Zweite 
umgearboiiete Auflage. Pp. v -f 886, (Berlin : Julius 
Springer, 1936,) 33 gold marks. 

the appearance of the first edition of this well- 
known work in 1927, tlio use of X-rays in the extimina- 
tion of materials has been greatly extended. The new 
edition is similar to the old in general arrangement, 
and any considerable increase in size has been 
avoided by careful revision of each section. The 
desfjription of X-ray outfits (of German monufocttire), 
now includes a full account of portable apparatus 
for the detection of flaws in built-up structures as 
well as the laboratory types, and the methods used 
in the examination of costings, forgings and welds 
are described. The discussion of determination 
of crystal structures, which occupies the greater part 
of the book, is both clear and informative. Tables 
of important structures are given, including a survey 
of the principal alloy systems, and such subjects os 
deformation textures -and the determination of 
internal stress are treated in detail, although British 
work in this field has be<?n overlooked. The section 
on transformations in the solid state also suflers 
through being too closely confined to German investi- 
gations, but the general presentation is fair, and the 
book can be rtxsommended as a sound guide to a very 
important method of experiment. The mathematical 
treatment is simple and straightforward, and re- 
ferences to the more important papers under each 
head Mre collected in the bibliography. 


Quantitative Analysis : 

a Theoretical Approach. By Prof. William Rieman, 
III., and Dr, Jacob D, Nefuss. (IntemationGd Chemical 
Series.) Pp. ix-f425. (New York and London: 
McGraw-Hill Book Co., Inc., 1937.) 18s. 

This is a most satisfactory text -book for the student. 
It is up to date, the theoretical principles underlyizig 
the various methods are clearly and accurately stated 
and the conditions for carrying out individual exercises 
are given in ample detail. To each chapter there is 
a useful r6sum6 in the form of graded problems, and 
answers are provided to the numerical ones. 

To deal with the theory and technique of potentio- 
metrio methods immediately following the volumetric 
determination of the chlorine urn and befoi'o discuss- 
ing the methods of acidimetry and alkalimetry will 
be novel to many teachers. Its treatment could 
scarcely be bettor, although the authors have to 
assimio a knowledge of mathematics unfortunately 
not possessed by all students who can profitably 
work through such a book as this. 

No modern method of volumetric or gravimetric 
analysis with wliioh the student might be expected 
to be familiar sooms to have been omitted. Apart 
from anything else, the references to original and 
text -book literature will indicate to the student that 
quantitative chemical analysis is an important and 
continually expanding branch of chemical soienoe. 

C. S. G. 

The Social Thought of the Ancient Civilisations 
By Prof. Joyce O. Hertzler. (McGraw-Hill Publica- 
tions in Sociology.) Pp. xvi-f409. (New York and^ 
London : McGraw-Hill Book Co., Inc., 1936.) 24s. 

No one would dispute the desirability of the pos- 
sibility of an examination of the social thought of 
the ancient civilizations, especially after reading the 
very able book of Prof. Hertzler. It is not only 
history, but also sociology and philosophy which con 
benefit from such an exatnination. For social forms 
of civilizations are necessarily gui embodiment of the 
thought and attitude towards life of the various races 
concerned. The systematic exposition of the social 
thought of the ancient Egyptians, then of the 
Babylonians with special emphGuiis upon the Assyrian 
and Hittite collections of laws, then of ancient 
Persia, of early India and of ancient China, and 
finally of the Hebrews, is illustrated with a wealth of 
quotations from cdl available souroes. The dis- 
cussion of the principles involved is based also on the 
general backgroimd of the races ooncemed. The 
author has tetken great trouble in selecting his 
material cuad in classifying it in such a way as to 
provide an intelligible and interesting study of the 
subject. G. T. 

Wireless Servicing Manual 

By W. T. Cooki^, Third (revised) edition. Pp. 
x+241. (London: Iliffe and Sons, Lt4.,n.d.) 6s, net. 

A viBBY useful and reasonably priced monO|^ph on 
the pathology of the wireless ,ze(»»iver, which can he 
recommended as supplementary leading to the usuid 
text-books. 
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A Century of Geological Investigation 


A CONNECTED history of the work of the 
Geological Survey of Great Britain has long 
l)een overdue. It is true that many details can be 
gathered from the lives of Edward Forbes, Murchi- 
son and Ramsay, from Geikie’s “Long Life’s 
Work”, and from the registers of the Royal School 
of Minos and the Royal C/ollege of Science. But 
what was wanted was an impersonal account of 
the service and its work, written from the point 
of view of the service itself ; and that has now 
l)oen furnished by Sir John Flett in 'The First 
Hundred Years of the Geological Survey of Great 
Britain”*. It was the last act of his thirty-five 
years* service, during fifteen of which he was 
director, and for another ten assistant to the 
director for Scotland. It marks the centenary in 
1936 of the Survey, and the opening of the new 
Geological Museum at Kensington by H.R.H. the 
Duke of York, now His Majesty King George VI. 

The author has succeed^ in making a clear 
statement of the complicated history of the Survey 
itself, and the other institutions now or formerly 
a part of it or very closely associated with it. He 
directs attention to the demand for such an 
institution on the part of the mineral industries 
of the country and the influence of famous geo- 
logists and of the Geological Society, which 
caused the idea of a State survey to bo accepted 
and even welcomed by the authorities of the time. 
He has indicated in due proportion the share in 
the mapping and description of the country taken 
by the leading geologists of the Surveys. And he 
has enabled the reader to form a fair judgment 
on the progress effected as a result of royal com- 
missions and committees of inquiry, and by the 
successive directors in the favourable or un- 
favourable conditions prevailing during their 
periods of office. 

It is impossible to speak too highly of the work 
and influence of the first director-general, Sir 
Henry De la Beohe, appointed in 1836, after he 
had offered, at trifling cost, to “affix geological 
colours” to the new maps of Devon and Cornwall 
about to be issued by the Ordnance Survey. He 
set himself to do four things which he considered 
to be essential at the time, and which he saw could 
he carried out, at first at any rate, by a State 
Survey as he conceived it : (1) The mapping and 
description of the geology of the country, especially 
in relation to its mineral rosouroes ; (2) the 
<s»Ueotion and preservation in some accessible 

mtii lEntsSMS tmn of tl» Oeotoglo*! Survey of Orest 
By Bit lotm Smltlk Hett. Pp. *S0 4* t# diondoa : 

a.lt. Stotkmery OfSoe, lOST.) 7#. M. net. 


place of the evidence on which such work is 
founded, the records of the work as it advanced, 
the literature necessary for proper working up of 
the material, and specimens to illustrate the 
geology and mineral resources ; (3) the education 
and training of men capable of doing the work or 
of directing the development of the mining 
industries ; (4) the collection and preservation of 
mining statistics and records, especially so far as 
they are necessary to guide future exploitation. 
The first two objects have remained and grown 
as the special care of the Survey ; the pther two 
sooner or later budded off and are now living 
separate and vigorous lives of their own. 

It being essential first to acquire an exact 
knowledge of the ground-work, the geological 
nature and structure of the land, attention was 
concentrated on mapping, with a remarkable team 
which grew steadily in strength. The director him- 
self and his assistants, among whom Aveline, 
Ramsay, Jukes, Logan and Selwyn were leaders, 
worked at high speed and with an accuracy which 
is wonderful when it is considered that o^y one- 
inch maps, unoontoured and often unsatisfactory 
in topography, were all that were available for 
either field-work or publication. Maps were 
supplemented by ^horizontaF sections (illustrated 
by explanations) along specially surveyed routes, 
and by ‘vertical* sections on a large scale giving 
full detail of thoroughly explored ground. More 
maps and sections were published under this 
regime than at any later time. Little leisure, how- 
ever, was left for writing, and few memoirs were 
published, those put out being mainly essays on 
scientific subjects, or descriptions of considerable 
regions, such as the South Staffordshire coalfield 
by Jukes. 

A museum was opened at Craig *s Court in 1841, 
but ten years later the Prince Consort opened its 
successor, the Museum of Practical Geology at 
Jermyn Street, where the collections and workers 
were housed for eighty years. This “was the first 
important building in Great Britain designed to 
be occupied by the staff of a purely scientific 
institution”. The Museum was intended to be 
definitely national, economic and practical, and in 
time these objects came to overshadow the 
scientific side, for example, in the large and valu- 
able collections of metal work and pottery. For 
these, new and more appropriate sites were found 
soon after 1901, and room was thus provided for 
the more direct applications of geology. A 
distinguished staff was employed in the Museum 
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aad in expert work in connexion with the mapping. 
It inolud^ wich men as Hooker, Forbes, HiilKps 
and Playfair (afterwards Lord Playfair), Percy, 
Hunt, Warington Smyth and Huxley. 

Severai of the staff were employed as professors 
in the School of Mines, which had its home also 
at J^myn Street. In spite of this work and their 
routine duties for the Survey and Museum, time 
was found for the issue of works on fossils (Decades 
and Monographs), of memoirs on the economic or 
other geology of districts, and for the delivery of 
technical lectures and of more popular lectures for 
working men. The desire of the Prince Consort, 
who had given whole-hearted support to the plans, 
to see the School of Mines grow into a more 
comprehensive scheme for scientific and technical 
education was thought premature by De la Beche 
and his successors, and was indeed not fully 
brought about until 1910, when the Royal School 
of Mines, the Royal College of Science and the 
City and Guilds Engineering College were incor- 
porated as the Imperial Collie of Science and 
Technology. The School of Mines was, however, 
Iwgely by Huxley’s influence, removed to South 
Kensington between 1872 and 1883, and many of 
the books were taken from the library to form the 
basis of the Science Library there. 

Sir Roderio Murchison, as director-general, 
brought to the institution from outside great 
oiganizing ability and valuable social influence. 
His work (1855-71) was mainly comprised within 
the framework of bis predecessor’s scheme, but he 
strengthened the adininistration and inspection, 
and brought about a much -needed increase in staff. 
All De la Beche’s plans of publication were con- 
tinued, but there was inaugurated the issue of 
memoirs on individual map sheets, and on several 
coalfields on wliich the mapping was being concen- 
trated, while museum handbooks and district 
memoirs were added to those already published, 
including Ramsay’s great memoir on North Wales. 
The first index map, of Wales and its borders, on 
the quarter-inch scale, was also published. 

The appointment of Sir Andrew Ramsay as 
director-general in 1871 illustrates one of the diffi- 
culties that have been inherent in the Survey. The 
duties of inspection, reporting and administration 
ore so heavy that a director must practically 
abandon all his own field-work, and thus the field 
staff loses both an inspiration and a standard. 
Ramsay was certainly one of the finest field- 
men who ever lived and his loss was most serious 
in this capacity. Fortunately it proved that his 
orgaiuzing powers were also considerable, but the 
work speedily wore him out. Under his direction, 
the first idrift’ maps were prepared, new museum 
catalogues md handbook were issued, very 
valua^ odleotions were acquired by the Museum, 


such as tibe Ludlam coUecticm of 20,000 minerals^ 
and some of the most impmtant metnoira ever 
written were publi^ed, among them that on the 
Yorkshire coalfield, and those on London, Rutland, 
and the Weald. The Survey being, up to this 
date at least, the principal training ground for 
professional geologists, had to face the inevitable 
loss of some of its best men to fill teaching posts 
in universities and colleges and to assume the 
direction of other surveys. 

Sir Archibald Geikie, who had been a member 
of the Survey for twenty-six years, a great part 
of that time in sole charge in Scotland as well as 
professor at Edinburgh^, was appointed director- 
general in 1882, and served in that capacity for 
twenty years. In accordance with his undertaking, 
the ^soMd’ map of England was finished by 1884, 
and that of Ireland four years after. A *drift’ 
survey, of as great value to the agriculturist fl^s the 
*aolid’ maps are to the miner, now chiefly claimed 
attention, and as maps were revised for this pur- 
pose they were also brought up to date on the 
‘solid* side. This entailed the publication of a 
large number of maps, many of which were now 
accompanied by sheet memoirs. Some district 
memoirs, a few on coalfields, the first one on water- 
resources, and the first complete index map on 
England and Wales, were also published. But the 
chief departure, one abandoned by his successors, 
was the issue of memoirs devoid to individual 
formations — Jurassic, Cretaceous, etc. Petrology 
was now put on a level with pabsontology, and 
specialists were appointed. Teail was brought in 
to deal with Scottish, and particularly Highland, 
rooks, and Harker to map and describe the Tertiary 
igneous complex of Skye, Much was done to 
exhibit Survey material worthily in museums 
at Edinbuxgh and Dublin, and the customary 
“Annual Report” was converted into a “Summary 
of Progress’ containing some account of the chi^ 
discoveries made during the year This “Summary” 
has now also become a magazine for communications 
by the staff. A start was made with the much- 
needed revision of the coalfields, among others that 
of South Wales, which was put in charge of 
Straban. It express^ the state to which grading 
and organization in the service had sunk wh^ 
it is realized that the officer chosen for this highly 
responsible task was still an ‘assistant-geologist’ 
after sixteen years’ service, and that he had 
under him men who had been full ‘geologists’ 
for more than twenty years. 

The very considerable improvements in organ- 
ization recommended by the Wharton Oomimttee 
of 1900 took effect in the appointment ha 1901 of 
Sir Jethro Teail as director, and a new graiSw 
and enlargement of the staff. inai^pnat^ 
a period of renewed activity. Much eoidfield 
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ravkitm, recommended by the Coal Resources 
Commission, was carried out in England and 
Scotland, and many coalfield, coal-chemistry, 
oil-shale, water and sheet memoirs were published. 
Field-work was now all executed on the six-inch 
scale, and the revision published on the ‘New Series* 
ordnance maps. Colour printing replaced the old 
hand colouring on all one-inch maps, the quarter- 
inch index, and the new small-scale map of the 
entire kingdom. Thus maps were cheapened and 
made available to a much larger public, and it 
became x>ossible to supply them in quantity at a 
reduced price for educational purposes. Vertical 
and horizontal sections were also printed on the 
map margins. The publication of palesontological 
monographs was resumed, and the district memoirs 
included the great works on Skye, the Highlands 
and Ix)wlands of Scotland, and the Isle of Man. 
Much use was made of photography for illustration 
as well as in the Museum, and the removal of 
extraneotis collections and of the lecture hall 
gave fresh space for developing the modified pur- 
poses of the building. The Survey of Ireland was 
separated in 1908, after a series of new drift maps 
had been published under Lamplugh’s direction. 

The directorship of Sir Aubrey Strahan (1914-20) 
was crippled by the Great War, the staff being 
largely called on for service. What remained of 
them brought out the publications tliat were on 
the stocks and then, with some voluntary help, 
devoted themselves to writing a new series 
of memoirs dealing with the mineral resources of 
the country, many of them seriously needed to 
replace supplies from abroad now out off. Water 
problems and other geological ones at the seats of war 
were met by members of staff in the army or at 
liome, and special search was made for sources of 
such things as sand, quartz, oil, refractories, 
fluorite, sapphire, etc., n^ed for munitions. At 
the end of the War, the Survey was taken over 
from the Board of Education by the new Depart- 
ment of Sdentifio and Industrial Research ; and 
a Geological Survey Board was formed to assume 
the duties formerly discharged by a Committee of 
Advice. 

Sir John Flett does not give very full details 
in his book of the progress under his own director- 
ship, but much can be gleaned of efficiency and 
progrewi from what is stated. The staff was 
eid^ged, publication of sheet memoirs and maps 
was pushed on more actively l^ian even before, 
the resources memoirs were brought up to more 
than thirty, coalfield and water memoirs continued 
to appetur, monographs and vartioal sections were 
resumed, and experiments were made on the 
appUoal^mspf geophyidcM^ Dnooloured 

six-iudi maps wM geolo^^cal lines prepared 
from the sheeto were rendered avaibbie. 


Co-operation was given to Boards of Fuel and 
Building Research, to the Inlaxul Water Survey, to 
the search for oil, and to the making of soil-maps. 
New rights to information revealed by shafts and 
borings were acquired, the careful coUectiofn of 
kindred information, often confidential, was con- 
tinued, and the relations of mutual respect azul 
confidence with the managers of mining and other 
industrial operations were strengthened. A success- 
ful experiment on decentralization was tried, and 
four centres in the north of England were estab- 
lished. The pubUoation of the last of the great 
series of memoirs on the Scottish Tertiary volcanic 
centres contributed what is perhaps the most 
important addition ever made to knowledge of 
active as well as extinct volcanoes ; and memoirs 
on concealed coalfields give leading , to fresh 
industrial development. 

Meanwhile, probably as a result of the explosion 
of an aerial bomb in Kccadilly, the Museum had 
fallen into irreparable disrepair, and much of it 
had to be closed. When it was clear that repmr 
was out of the question, the Survey Board, and 
especially its chairman, Sir Francis Ogilvie, 
.seconded by tlie Museums Commissions, pressed 
on the Government the need for a new 
museum. Eventually a site was found and a new 
building erected, the site of tlie old one proving 
so valuable that it may be even said the change 
was an actual source of profit, a last legacy of the 
far-seeing De la Beohe. The director and his staff 
carefully planned the utilization of the increased 
space provided, removed and replaced all the 
collected material, and devised methods of storage, 
illustration and display which have given fresh 
uses and great popularity to the new Museum. 

An account is given at the end of the book of the 
opening of the new Museum and the celebration 
of the Survey centenary, which were attended by 
a large concourse of Government and scientific 
delegates, who came from all parts of the country 
and all over the world to bring their oongratidations 
and commendation. A group photograph of the 
delegates and a full list of them are given in an 
appendix. Other appendixes give a bibliography 
and a carefully prepared list of nearly three 
hundred Survey officers who could be traced, with 
brief notes on their service and career. This Ust 
contains the names of four presidents of the Royal 
Society. 

Thus the Survey makes an auspicious and hope- 
ful beginning of its new century, and the author 
of this work and his colleagues, past and present, 
are to be congratulated on such a worthy record 
of a hundred years of sound and faithful work, a 
justification of the hopes and ambition of its 
originator, and a valuable asset to the u^ustrial 
file of the nation. W. W. Watts. 



918 


NATURE 


November 27 , 1937 


Pasture Problems 


T he many problems connected with cultivated 
grassland have recently received consider- 
able emphasis. The International Grassland Con- 
gress, meeting at Aberystwyth in July, brought 
together some four hundred delegates, and further 
discussion of the subject took place during the 
Nottingham meeting of the British Association 
at a joint symposium of Sections K (Botany) 
and M (Agriculture). An outline of the range 
of problems there discussed may prove of some 
general interest. 

Grassland problems are largely determined by 
the perennial nature of the crop, which is a 
mixture of several species that are in constant 
competition with one another. These species settle 
down to a certain equilibrium among themselves, 
but this is easily upset by changes in the environ- 
mental conditions. Rainfall, temperature, sun- 
shine and drought all play their part in encouraging 
some species at the expense of others, so causing 
either temporary or permanent changes in the 
balance of composition of the herbage. The 
quality and type of herbage are also very dependent 
upon the general management of manuring and 
graaing. Uncultivated grassland tends to become 
very rough and often develops a layer of peat on 
the surface, but with correct grazing a more even 
sward is obtained and the more valuable species 
are encouraged. Land that is always out for hay 
bears a different flora from that which is grazed, 
owing to the variation in the response of species 
and the two methods of treatment. The time of 
seeding is also an important factor, and helps to 
determine the question of survival under culti- 
vation. Wild white clover is a most valuable 
feeding plant, and is encouraged where land is 
properly grazed so that competition for light and 
air is reduced to a minimum. 

Of recent years, the work of the Welsh Plant 
Breeding Station at Aberystwyth has shown the 
importance of selecting the varieties and strains 
of grasses that are appropriate for the particular 
purpose for which they are required. Pasture 
types and hay types of the same species are 
radically different in their habits, and success or 
failure in establishing new areas of grassland 
largely depends upon the selection of the seeds 
sown. 

In sowing down new pastures, the type of mix- 
ture to be used presents its own problems. Com- 
plex mixtures of many species and simple mixtures 
of few species each have their advocates, and no 
definite ruling can be made as to which is prefer- 


able . Much dojiends upon environment and upon 
the object that it is desired to attain. Experi- 
ments and analyses carried on at Rothamsted for 
ten years, on land sown with a variety of seeds 
mixtures, have shown that the ultimate compo- 
sition of the sward is very similar, regardless of 
the simplicity or complexity of the mixture 
initially sown. Some species are short lived, and 
though they may prove useful in providing 
grazing for the first year or two, they soon dis- 
appear, and their place is taken either by some 
other constituent of the original seeds mixture or 
by interloping species which establish tliemselves 
naturally. The balance existing between the 
groups coi^istizzg of grasses, leguminous and miscel- 
laneous species may be entirely upset by pro- 
longed drought, which in some cases may kill out 
the wild white clover, leaving bare spaces which 
are often invaded later by grass. 

In addition to cUmatio variations, the grazing 
animal plays a most important part in the develop- 
ment of a sward. The various types of plants in 
a pasture are all in keen competition, and any 
factor which weakens one species gives the others 
a better chance. The grazing animal naturally 
eats down the most palatable species first, leaving 
the inferior plants alone except in times of scarcity. 
The lack of palatability of the latter plants thus 
affords them protection from grazing and so 
enables them to increase unduly. Very careful 
manipulation of the grazing is necessary to prevent 
this undesirable change in the balance of the 
species, and controlled grazing periods, together 
with artificial feeding of the animals at certain 
critical periods of the year, are necessary to keep 
the herbage at its best. 

Haring the discussion at Nottingham, special 
emphasis was laid on the interdependence of 
the various principles of grassland management. 
Improvement may be considered from the point 
of view of the botanical composition of the herb- 
age, pasture and stock management and soil 
fertility, but whatever is done in one direction is 
reflected in the reaction of the grassland as a 
whole. Methods of improvement and manage- 
ment vary in temporary and permanent pastures, 
and the botanioal composition and the yield 
respond to the contrasting systems manage- 
ment. 

An outstanding problem is the difficulty of 
getting an accurate meaBtmment of the value bf 
grasslwd from the point of view of its produotlTity 
mid feeding capacity. Empirical obs^atsons cff 
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the herbage and the stock afiFord a useful guide to 
the skilled farmer, but more accurate and quanti- 
tative information is necessary for the true ooxn- 
parison of different systems of management. The 
accurate assessment of 3 deld presents many 
difficulties, as estimates obtained by continuous 
cutting to simulate grasdng are misleading, since 
the period and intensity of actual grazing have 
very far-reaching effects on the sward. In order, 
tlierefore, to simulate grazing conditions as closely 
as possible, experiments of somewhat complex 
design are necessary, in which there is sufficient 
replication to permit grazing over the greater 
pari, of the experimental period, with infrequent 
cuts for the actual determination of yield. The 
ty]>e of stocsk used and variation in seasonal 
conditions also play their part in complit^ating the 
problem. 

In the open discussion at the end of the 
symposium, the question was raised as to the 


possibility of laying down some clear directions 
for the practical man in the management of his 
sward. Prom the nature of the case, however, 
this is an impossibility, as the problems are so 
complex and the correct methods of management 
are so diverse. Treatments that are effective m 
one placo, on one type of soil or under certain 
climatic conditions may be quite unsuccessful 
elsewhere or in other seasons. Careful observation 
of the effect of grazing on the sword, together 
with intelligent use of the results of such obser- 
vation, are essential for the successful production 
of first-class pastures providing feed of high 
nutritive value. Furthermore, recent develop- 
ments in the improvement of wild hill pastures 
along economic lines have ojMjned up great 
possibilities for extended and profitable grazing, 
provided the active co-operation of the interested 
farming community is forthcoming. 

WlNIFRBT> E. BrBNCHLKY. 


Zoological Expedition to the Oasis of Siwa, Egyptian . Libya 

By Joseph Omer-Cooper, Rhodes University College, Grahamstown, 

South Africa 


Armstrong College Expedition to Siwa, 
* consisting of Dr. Malcolm Cameron, Mr. 
C. L, Smith and myself was financed by the Royal 
Society, the Godman Exploration Fund, the Percy 
Sladen Trust, the British Museum (Natural 
History) and the Armstrong Collie Research 
Fund. Its object was the study of a typical 
Libyan oasis. We left England in March and 
returned in October 1935, after spending six 
months in the Libyan Ilesert and achieving all 
our objectives. Transfer from the staff of the 
Department of Zoology, Armstrong College, New- 
casile-on-Tyne, to Grahamstown, South Africa, 
has been the principal cause of delay in presenting 
a preliminary report of the Expedition's results. 

Siwa is watered by more than two hundred 
wells and springs. These in many cases flow into 
storage reservoirs from which the gardens arc 
irrigated. The irrigation waters ultimately flow 
into pools or lakes from which there is no outlet. 
These are saline^ and if large are known as ‘birkets’. 
The water of the springs is thermal, the bottom 
water varyh^ from 25’" to 29^0. The salinity, 
which is B%^ly more variable, appears to be 
affeoled by the proximity of the hirsts. In Siwa 
ibe ]arg«^ springs, in which concentration by 


evaporation was negligible, had a chlorine content 
of 0-685-1475 gm. chlorine per litre. The water 
contains little oxygen. Smith examined water 
from pipe wells, so obtaining pure samples of the 
subterranean water, and found only 0-105 c.om. 
oxygen per litre. The water is supersaturated 
with gas which is more than 97 per cent nitrogen ; 
the residue being oxygen, carbon dioxide and 
inert gases. As the springs in several other 
Egyptian oases have the same peculiarities, it is 
probable that the water is derived from one great 
subterranean source. 

The North African subterranean waters contain 
a considerable fauna, but no subterranean forms 
have been recorded from Egypt. This curious fact 
is adequately explained by the small oxygen 
content. This also explains the absence of the 
indigenous Siwan Cyprinodont fish from the larger 
springs, and the failtire of Dr. H. Faouzi to 
introduce Tilapia into these springs, which appear 
exoeUently suited to them. 

In oerliin springs the Cyprinodonts have the 
swim bladder much swollen and are unable to 
submerge. Some fish are almost globular. This is 
no doubt due to the water being supersaturated 
with nitrogen. 
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Siva waB notorioiiH for immense swarms of 
mosquitos. It was this, in part, which caused us 
to choose it for investigation. In 1930 Dr. Zoghib 
started an ingenious and successful anti-mosquito 
campaign. The indigenous Cyprinodont was 
present in a few of the springs and streams only, 
and these were much overgrown with reeds, rushes 
and other vegetation. Dr. Zoghib had the springs 
and ditches cleaned, and introduced the fish into 
those not already containing them. Fortunately 
for us, during his one year of duty at Siwa, he was 
unable to deal with all the springs, and by the 
time we arrived many of these had been long 
neglected, so that we were able to study the 
primitive conditions. While we were there, Dr. 
Zoghib was again sent to Siwa as medical officer 
and continued his work. In this he was aided by 
the successful introduction of Tilapia by Dr. 
Faouzi. Before we left, the mosquito breeding 
places had been almost eliminated. 

The introduction of Tilapia by Dr. Faouzi in 
1932 has already had an effect. In certain slow- 
flowing springs, they have multiplied greatly. 
The change produced is the most striking ecological 
effect, produced by a single organism, which I 
have seen. The plants have disappeared and with 
them the Oyprinodonts, MoUusca and insects ; 
even the Crustacea have been almost elimin- 
ated ; Chdocem are absent and Copepods and 
Ostracods are scarce. The water, clear in similar 
springs in which Tilapia are absent, is cloudy 
and contains numerous flagellates, Protozoa and 
rotifers. The fish feed on the mud. Within a 
few years it is probable that they will have 
exterminated the greater part of the aquatic 
fauna. 

Most of the birkets are very saline, and at the 
most contain a few Artemia, At Baharein in the 
East Lake, there were numbers of minute Hydro- 
philid beetles but nothing else. The water was 
cloudy, impleasant smelling, and hod a spedflc 
gravity at 60'" F. of 1-1498. It is passible that the 
beetles Uvod on drowned insects. In an inlet 
ffesh water flowed over the salt water and con- 
tained fish. Smith found that the surface tem- 
perature was 27-2° C., but it rose rapidly and to- 
wards the bottom reached 62 -9® C. Hie observations 
here and at Siwa show that this temperature 
gradient was due to solar radiation in the absence of 
convection currents. At Sitra, springs rose in the lake 
and the fresh-water spread for some distance over the 
surface. In these springs were fish which appeared 
to feed on the Artemia living in the saline water. 
The Birket El Gessabaia had a specific gravity at 
60® F. of only 1-0367 and contained a number of 
marine organisms including diatoms, algse, Carditm 
var., Mytihte minimaSt Pirendia caniea and 
Baianus up. The Cardiwn and Bolamtte were 


recent but we found no living specimens, although 
we obtained living M^Uus and Pirendla. This 
fauna is similar to that of the Birket Qarun, and 
may have been introduced by birds. 

In searching our material from El Gessabaia and 
some other localities for algee, Dr. Kathleen Black- 
bum discovered Foraminifera. These were sent to 
Mr. Heron Allen, who reported that Trochammina, 
MilioKna, Seophax, Diecorbina and Oromia were 
present. Some of the spedes he believes to l>e 
identical with those described by L. Gauthier 
Lidvre from the lakes of the Oued Rhin. None 
of the species are common Mediterranean forms. 
This fact, coupled withr their occurrence in such 
widely separated localities, suggests that they 
may have hod a different origin from the recent 
marine immigrants of El Gessabaia. It is possible 
that they are very ancient relicts. 

It is very generally believed that much of the 
desert fauna aestivates. My experience of the 
Somali desert made me sceptical of this and, 
despite much adverse criticism, we made the 
summer our chief collecting time. In this we were 
justified, for, contrary to the general belief, insects 
proved most numerous in July and August. 
During the heat of the day there was a striking 
absence of insects in the open desert, although 
Hymenoptera were numerous in the oasis. In 
the evenings and at night, however, insects and 
arachnids abounded. « It is this, no doubt, which 
has given rise to the popular belief that the fauna 
aastivates. 

One of the objects of the Expedition was to 
find out whether Siwa is a nodal point in the bird 
migration. Otir observations were sufficient to 
convince me that it is not. The birds cross the 
desert on a wide front. The concentration which 
occurs in the oases is due to the infiltration of 
stragglers, marooned in the desert. 

The insect fauna appeared to be Ethiopic rathar 
than Mediterranean ; although, as was to be ex* 
pected, a considerable proportion consisted of widely 
distributed forms. The dominant groups were 
Odonata, Orthoptera, Neuroptera and Hymeuop- 
tera : Lepidoptera were also abundant, but 
Coleoptera and Diptera were scarce. Ancient 
forms appeared to predominate in tine desert 
regions : Thysanura, for. example, were numerous. 
The shifting sands of the desert, like those of the 
sea, appear to form a refuge for ardiaie forms of 
life. 

Towards the end of our stay at Siwa, we rawely 
obtained species not previoudy captimed. This 
gives us reason to hope that our mitorial is 
adequate to give a true |aeture of ^ 
of ffiwa, that when^^ ooIbetioiiB ha^ 
been wi^!ked out our results 
oomf^tete. 
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The British Association and the Indian Science Congress 


T he majority of the members of the British 
scientific delegation to the jubilee meeting 
of the Indian Science Congress Association (see 
Natobb^ Oct. 9, p. 609) left Tilbury on November 
26, on the P. and 0. liner Caiihay for Bombay. 
Some of the party will join the ship at Marseilles, 
leaving London overland on Thursday, December 2. 
The British delegation will include representatives 
of every major department of science ; and several 
distinguished foreign and other representatives 
liave been invited directly by the Indian Science 
Congress Association ; the party will number in 
all more than a hundred- 
The great majority will make a tour through 
northern India before the Congress in Calcutta, 
after an official reception in Bombay (December 
16-18), and a visit to Hyderabad, where they will 
be the guests of the Nizam’s Government (Decem- 
ber 19-21). Agra will be reached on December 22, 
and Christinas Eve and Christmas Day will be 
spent in Delhi. At Debra Dun (December 26) the 
Forest Research Institute and the Geodetic Branch 
of the Survey of India will be visited, and there 
may be an occasion for a run to Mussoorie for the 
view of the Siwalik Hills and the outer Himalayas. 
Benares will be visited on December 27-28, and 
between this and Calcutta a geological party will 
diverge southward fifom the railway. Calcutta will 
be reached on December 29, and as the Congress 
will not begin until January 3, it is expected that 
a number of members will occupy intervening days 
with excursions to Darjeeling or elsewhere. 

It is understood that H,E. the Viceroy will open 
the Congress, and that Sir James Jeans, as presi- 
dent, will give a brief address and will then com- 
municate to the meeting the presidential address 
prepared by the late Lord Rutherford, who was to 
have occupied the president’s chair. 

The sectional presidents of the Congress are : 

(1) Mathematics and Physics, Dr. C, W. B. 
Normand, director-general of observatories, 
Meteorological Office, Poona 6. 

(2) Chemistry, Prof. S. S. Bhatnagar, director, 
University Chemical Laboratories, Lahore. 

(3) Geology, Mr. D. N. Wodia, officiating 
superintending geologist, Geological Survey of 
India, 27 Chowringhee, Calcutta. 

(4) Qeograidiy and Geodesy, Dr. A. M. Hm^n, 
direotw, Qeologioal Survey of India. 

(6) Botany, l¥of. B. Sahni, professor of botany, 
Uttiveawity of Lucknow. 

(6) Prof. G, Matthai, professor of 

zocdCgy, College, Lahore. 

(T) M. aI^I Husain, prindpal 


of the Punjab Agricultural College, Lyallpur, 
Punjab. 

(8) Anthropology, Dr. B. S. Guha, Zoological 
Survey of India, Indian Museum, Calcutta. 

(9) Agriculture, Rao Bahadur T. 8. Venkat- 
raman, Imperial sugar-cane expert, Lawley Road, 
Coimbatore. 


(10) Medical Research, Sir IJpendranath 
Brahmachari, professor of tropical medicine, 
Carmichael MecUcal College, Calcutta. 

(11) Veterinary Research, Sir Arthur Olver, 
animal husbandry expert, Imperial Council of 
Agricultural Research, New Delhi. 

(12) Physiology, Brevet-Colonel R. N. Chopra, 
officiating director and professor of pharmacology, 
School of Tropical Medicine, Calcutta. 

(13) Psychology, Dr. G. Bose, University 
College of Science, Calcutta. 

The Congress will run from January 3 until 
January 9, with an intervening day (January 6) for 
short excursions. Afterwards some Mty of the B.A. 
party will visit Madras, Bangalore and Mysore, 
while others will pay individual visits to other 
places in ooimexion with their special scientific 
interests. A large proportion will leave Bombay 
homeward boxmd by the 8.S. Strathaird on 
January 15. Among the party are : 


Br. F. W. Aston, 

Prof. F. G. BaUy. 

Prof. E. C. C. Baly. 

I^pof. E. Barkor. 

Prof. V. H. Blackman. 
Prof. P. G. H. BobwoU. 
Prof. A. H. R. BuUer. 

Prof. P. A. Buxton. 

Mr. J. M. Calie, 

Prof. G. B. Hal© Carpenter. 
Prof. N. M. Comber. 

Prof. F. A. E. Crew. 

Br. E. M. Crowther. 

Prof. Winifred Cullis. 

Br. C. B. Barlington. 

Prof C. G. Barwin, 

Mr, T. S. Bjmond. 

Sir Arthur Eddington. 

Prof C. B. Fawcett. 

Prof. W. G. Feamsides. 

Sir liewis Fermor. 

Prof. R. A. Fisher. 

Prof. H. J. FJeure. 

Prof. F. E. Fritach. 

Prof R. Rugglee Gates. 
Prof W. T, Gordon. 

Prof J, W. H^lop Harrison, 
Sir James Hendeinon. 

Prof J. Hendrick. 


Sir Arthur Hill. 

Sir Frederick Hobday. 

Br. O. J. R. Howarth. 
Prof G. W, O. Howe. 

Sir James Jeans. 

Prof J, E. Lennard-Jones. 
Dr. U. Wynn Jones. 

Mr, R. H. Kinvig. 

Mr. J. MoFarlane. 

Dr, C. 8. Myers. 

Br. W. G. Ogg. 

Prof A. O. OgUvie. 

Mr, H. J. E. Peake. 

Br, E. P. Poulton. 

Prof H. H. Read. 

Br. A. B. Randle* 

Prof H. R. Robinson. 

Bf. R. N. Salaman. 
Lt.-Col. K. B. S. Sewell. 
Prof J. L. Sitnonsen. 

Prof R. V. SouthweU. 
Prof. C. Spearman. 

Br. £i . Dudley Stamp. 
Prof F. J. M. Stratton. 

Sir Henry Tiaard. 

Br. A. B. H. Tuttom 
Br. W. W. Vaughan. 

Br. J, A. Venn, 

Prof R. G. White. 


The followii^ non-British men of science will also be 
among the visitors : 

Prof L. Diels, Botanical Gardens, Berlin. 

Prof. F. von Eic^tedt, Anthropological Institute, 
Breslau. 

Prof, C. G. Jung, Uaivnfsifcy of Zuri<^. 

Prof. W. Straub, Univeisity of Munich. 

Prof. Br. L. Cipriatu, Boyw Univeisity, Flomce. 
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Obituary Notices 


Prof. G. A. Schott, F.R.S. 

G eorge adolphus schott wa^ bom at 

Bradford on January 25, 1868, From Bradford 
Grammar School he wont up to Trinity College, 
Cambridge, in 1886 as a pensioner with an open 
exhibition in science. Ho took a first in each jiart of 
the Natural Sciences Tripos, and it is intoreating to 
notice, in view of his later career, that his first in 
the second part of the lYipos was in chemistry. He 
became a College scholar in 1888 and took hk 
bachelor of arts degrei^ in 1890. 

In 1893 Schott was appointed lecturer in physios 
at the University College of Wales, Aberystwyth. 
There his mtereat turned increasingly towards the 
mathematical side of his subject. During the year 
1906-7 he was granted leave of absence to work 
abroad, chiefly at tlie University of Bonn, on electro- 
magnetic radiation, the subject which held most of 
his attention throughout his life. Between 1906 and 
1908 he published a series of papers on this subject 
in the Philosophical Magazine and in German 
periodicals. In 1909 he won the Adcun’s Prize with 
an essay based on these papers and entitled “The 
radiation from electric systems or ions in accelerated 
motion and the mechanical reactions on their motion 
which arise from it”. His book “Electromagnetic 
Radiation”, published by the Cambridge University 
Press in 1912, was an extension of this essay, and still 
remains a standard work cm the mathematical aspect 
of the classical theoiy. 

Schott became lecturer in applied mathematics at 
Aberystwyth in 1909, and in 1910 was appointed to 
the chair of applied inatliematics there. He was 
indeed the first holder, and he liimself built up the 
depeutment. Later, in 1923, he became head of 
both the departments of pure and applied mathe- 
matics, and it was only at his own request that the 
departments were again separated in 1929. 

From 1916 or thereabouts imtil the end of his 
life, Schott was particularly interested in the new 
developments of the electromagnetic radiation theory 
whioli arose from the relativity and quantum theories. 
He published a series of papers in the Proceeditiga 
of the Boyal Society^ and elsewhere, on topics in this 
field. He Inwamo a doctor of science of the University 
of I^ndon. In 1922 ho was elected to fellowship 
of the R<»yal Society. 

For a considerable period before hk retirement, 
a large part of vSehott’s time had been devoted to 
College business. In 1932 ho was appointed vice- 
principal of the College and for a time in 1933, diiring 
the illness of the principal, hk duties became very 
heavy indeed. It was typical of him that even dming 
this period of overstrain, the work of hk department 
was not allowed to sufTer in the smcdlest detail. 

Dr. Schott retired from the choir of applied 
mathesnatioB at Aberystwyth in June 1983, but held 
OiflSee as vice-principal until the eind of December of 


that year, Wliilo still in hk full powers he died very 
suddenly on July 16, 1937. 

As a "mathematician, Schott was a master of 
technique, hk interests ranging over almost the whole 
field of applied mathematics and mathematical 
physics. His best work was done in connexion with 
the classical theory of electromagnetic radiation. It 
k noteworthy that he maintained until the last that 
the classical theory had yot to be proved inadequate. 
Hk most recent work k Jonoorned with the rigorous 
calculation of the field of a rigidly electrified sphere 
and the resulting react ion on the sphere. In particular, 
he proved that such a sphere is capable of moving in 
radiationless orbits, a very significant result from 
the point of view of atomic stnicture. 

The keynotes of hk j^ersonal character were 
sincerity and scrupulous attention to detail. His 
academic distinction was carried with a simple kindli- 
ness that coloured with affection the deep respect 
and admiration of hk colleagues and students to- 
wards him. 


We regret to record the death of Miss B, Pullen- 
Burry, which took place on September 21 at Hind' 
he6Kl at the age of seventy -nine years. Mks Pullen* 
Burry, who was bom on February 14, 1868, was 
for many years a familiar figure at anthropological 
gatherings. She was a stauTich believer in the anthro- 
pological method of approach in the study of problems 
of cultural contacts when that |)oint of view had still 
to win recognition outside certain not very widely ex- 
tended circles. It was this aspect which she stressed 
in her communications to the Anthropological Section 
of the Britkh Association, dealing with the Negro 
under Britisli rule cuid in America, and with the 
natives of New Britain, and afterwards incorporated 
in her books “Jamaica As It Is” (1903), “Ethiopia 
in Exile” (1906), and “In a German Colony” (1909), 
Mks Pullen-Burry travelled extensively in Europe, 
the Holy Land, Egypt, India, Japan, Australasia, 
German New Guinea, the West Indies, tlie United 
States and Canada. In 1912, she was the first president 
of the Union of Women of Geographical Interests, on 
organization which she had a large share in founding. 


We regret to announce the following deaths : 

Sir Jagadk Chnuder Bose, C.S.I., C.I.E., F.R.S., 
emeritus professor in the Presidency College, Calcutta, 
and founder and director of the Bose Research In- 
stitute, Calcutta, on November 23, og^ seventy- 
oight years. 

Prof. C. Gravier, professor of zoology in the Mus^m 
national d’Histoire naturelle, Peris, on November 14, 
aged seventy -two years. 

Prof, Ludwig Plate, formerly professor of zoology 
and director of the Hiyletic Museuxp, Jena, aged 
seventy-five years. 
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News and Views 


Dr. R. R. Marett, F.B.A. 

On Novmiber 20, the Univensity of. Oxford 
conferred the honorary degree of D.Litt. upon Dr. 
Robert Banulph Marctt, rector of Exeter College, 
Oxford, in recognition of his services to the study of 
anthropology. Dr, Marett has been closely identified 
with Oxford for the greater part of his life, first as 
senior exhibitioner of BaUiol College, then as fellow, 
fiub-rector and tutor of Exeter College, of which he 
becantie rector in succession to the late Dr. L, R. 
Famell in 1928. Dr. Marett has held a distingumhed 
position in academic circles as a philosopher since 
tlie days when he crowned his career as an under- 
graduate by winning the Green Essay Prize in Moral 
Philosophy, after being awarded the Chancellor's 
Prize for Latin verse ; but to the outside world he 
is best known as an anthropologist, the formulator 
ef the theory of preanimism in the stxidy of primitive 
religion, the author of a number of books and con- 
tributions to scientific publications dealing with the 
beliefs and ethics of primitive man, as well as a 
writer on matters of prehistoric arclxajology with a 
knowledge based upon practical experience in cave 
exploration and excavation. 

Within the preoinots of the University, however, 
it is recognized that Dr. Marott’s services to the 
study of anthropology go beyond his personal contri- 
butions to research and the advancement of know- 
ledge. He has played tlie part of pioneer and advocate 
in organizing facilities within the University for others 
to piirsue these studies. Not only did he take a 
prominent part in the arrangements for the instruction 
of officers destined for the Sudan Civil Service, as 
well as in the institution of a diploma in anthropology, 
hut after the vacation of the profesaorshij) of antliro- 
pology by the late Sir Edward Tylor, when the chair 
was virtually in oonuntssion, he with the late Prof, 
Arthur Thomson, the anatomist, and Dr. Henry 
Balfour of the Pitt-Rivers Museum, were the 
protagonists in a struggle to secure increased recogni- 
tion for a subject which had not yet won popularity 
among aoadmio subjects. It was mainly through 
Dr. Marett’s efforts that the University readership 
in social anthropology, which he had held for some 
yeans, was raked recently to the dignity of a pro- 
fessorial oliair. 

Dr. R, B* Priestley 

Thm newly appointed vice-chancellor of the Uni- 
versity of Birmingham (see p. 942), Dr. R. E. Priestley, 
has had a varied career. Bom at Tewkesbury and 
educated at Tewkesbury Grammar School under his 
father, he prooeedOd to the Univemty Bristol. 
His courtik ^het^ was inteiTV^ when in 1997 he 
joined expedition to the Antarctic as a 

geology was tlius oocupied Until IW9, when he 
to 6^ and resumed his geologiool studies, 


working out with Prof. Edgeworth David the results 
of the Expedition. In 1913 he joined Scott's antaroiio 
expedition and became a member of the Northern 
Party, a history of which he gave in his book 
^'Antarctic Adventure". Returning to England after 
the outbreak of the Great War, he joined the army, 
going to France with the R.E. Signals and attaining 
the rank of major and being awarded the M.C. Later, 
at the War Office he wrote the history of the Signal 
Service in France and a book called "Breaking the 
Hindenburg Line". He then went to Christ’s CoUeget 
Cambridge, and took the M.A. degree. He was 
elected a fellow of Clare College, and ultimately 
became secretary general of the Faculties of the 
University. In 1936 he was appointed vice-chancellor 
of the University of Melbourne and while holding 
that office he visited many universities in Canada, 
the United States and New Zealand, thus acquiring 
knowledge of the problems of the English-speaking 
university world. 

Prof* Carl Neuberg 

£/nzi/fnoloffiaf the new journal edited by Prof, Carl 
Oppenheimer, devotes its entire third and fourth 
volumes, 668 pages in all, to commemorate the 
sixtieth birthday of Carl Neuberg, which took place 
on July 29, 1937 (Vol. 3. Neuberg-Pestsohrift, Teil 1. 
Pp. xiv + 3004-6 plates, Vol. 4. Nouborg-Festschrift, 
Teil 2. Pp. vui4' 268 4-9 plates. Den Heutg ; Dr. W. 
Junk, 1 937 . 1 6 florins ea<;h) . No fewer than 87 papers 
by nearly twice that number of colleagues are con- 
tributed in honour of Neuberg, all dealing with some 
branch of the over-widening enzyme question. It 
may be recorded that in the course of his forty years 
activity, he and his students liave published 1,000 
papers, whilst not the least of his services to his 
chosen science has been his editorship of the Bio- 
chemtsohe ZeUschrift^ which he foimded in 1906 and 
produced 280 volumes by 1936. The numerical 
introduction we have given indicates a perfect spate 
of research and publication far too great to bo 
properly assimilated by euiy one reader, though it is 
scarcely necessary to emphasize that Neuberg has to 
his reputation achievements of outstanding quality, 
notably his work on fermentation. The writer well 
remembers him working as a student of A. Wohl in 
Emil Fischer’s laboratory in 1900 onwards, when 
Neuberg was also acting as assistemt to Ernst 
Salkowski in the pathological instituteof the University 
of Berlin, and may be allowed to use this opi>ortumty 
to offer him also the congratulations of his English 
colleagues. Neuberg followed Wassermanu in 1920 
as director of the Kaiser Wilhelm Institute for Bio- 
chemistry in Berlin-Dahlem and has carried out all 
his work there until he retired last year. He 
made this institute an outstanding centre of research 
activity and attracted workers of all countries 
to it. 
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Edward Divers^ F«R*S. ( 1837 - 19 x 2 ) 

Among the British ine» of science and engineers 
who some sixiy years ago laid tlie fotindation of 
scientific mstruction in Japan* none was more highly 
esteemed than Edward Divers. Born in lx>ndon on 
November 27, 1837, he attended the City of London 
School and then studied under Hofmann at the old 
College of Chemistry, Oxford Stretst. He graduated 
M.D. at Queen College, Galway, and later was 
lecturer in materia medica at Queen’s College, 
Birmingham, and in medical jxirisprudence at 
Middlesex Hospital Medical School. In 1873, at the 
invitation of the Public Works Dei>artment of 
Japan, he, with ten other Englishmen, went to that 
country to establish a College of Engineering. The 
first principal of the College was Henry Dyer (1848- 
1918), but on his return home in 1882, Divers was 
appointed to succeed liim. Later, when the College 
became a part of the Imperial University, Divers 
became professor of chemistry in the Department of 
Science. He remained in Japan until 1899, when ho 
woe made emeritus professor. After his retirement. 
Divers settled in London, where his house became 
the ‘Mecca* of Japanese students visiting England, 
He received honours from the Japanese Government, 
and a bronse statue of him was erecte<l in the College 
courtyard. Most of Divers* original papers were 
contributed to the Journals of the Chemical Society 
and Society of Chemical Indu8tr}% Of the former 
society he became a vice-president and of the latter 
he served as pn^swient in 1905-6, He died on April 
8, 1912, and was buried at Brookwoo<l. 

Town Life in Early Britain 

Db. R. E, Mortimer Wheeler’s Norman Lookyer 
Lecture for 1987, which was deliveretl on November 
24, the first occasion on which this lecture of the 
British Science Guild has been given under the 
auspices of the British Association, in dealing with 
the begamings of town life in Britain in the light of 
the evidence of recent archicological investigation, 
was of marked importance for the history of the 
growth of civilization among the British people. It 
was at the same time a striking demonstration of the 
manner in which modem methods of archieologtcal 
research and inteipretation are able to illuminate the 
tlark places of history, and even in some instances 
modify in no small degree inferences from literary 
and other sources which have attained the status of 
dogma. Dr. WTieeler’s jiurpose was to test the state- 
ment that town life was non-existent in pre -Roman 
Britain and to check our estimate of the Roman 
contribution to the urbanization of Britain. Excava- 
tions at Wheathampstead and Verulamium, he 
pointed out, have filled in details of the picture of 
the British ‘city’ in Kent and Hertfordshire as 
given by Cs^sar, to whom they appeared as 
fortified woodland clearings. The recent excavations 
have shown that the size, situation, interdependence 
and cohesion of these settlements lift them emt of 
the parochialism of a mere peasant kraal. 

It is, however, in south-western Britain, on the 
downlands of Wessex and along the foothills of the 
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Welsh border that, os Dr, Wheeler went on to show, 
the most obvious and dramatic vestiges of our pre- 
Roman communities have survived. Sites of the Iron 
Ago between central Hampshire and eastern Devon 
alone number upwards of seventy. Such fortified 
settlements, of which the recently excavated Maiden 
Castle is a conspicuous example, in their size and 
their domestic and defensive economy imply no small 
degree of authority and skill. They can only be 
designated ‘towns’ or ‘cities* in a full sense of the 
term. In the light of these new facts — or newly 
verifiwl facts — it is difficult to deprive the Celtic 
inhabitants of lowland Britain of the rights of 
citizenship. But there is another side of the picture ; 
and this modification of^-the traditional view must 
not be pressed too for. As Dr. Wheeler indicated, 
one important element of city life is lacking, namely, 
commerce. The economic basis of these commtmities 
was agricultural and their sphere a given limited 
tract of coxmtry. At Maiden Castle, for example, 
where hundreds of objects have been recovered in 
four years* excavation, it is surprising to find how 
few hod been broxight from far afield. It was mode 
clear in Dr. Wheeler's aocoxmt of British organization 
on and after the Roman occupation that it was this 
lack of appreciation of the" commercial element in 
civic life that caused the Roman ization of Britain 
to make little permanent impression on the life of 
the people, except in so far as the villa system gave 
rise to something in the nature of a squirearchy, 
which was not foreign to native agricultural tradition 
— a tale not without a moral for our modem mlmin- 
istrators of backward peoples. 

Roman Pottery from Eweih Surrey 
It is to bo inferred from the number of antiquities 
of the Roman period which have been discovered 
at Ewell in Surrey that the Roman township of 
which it is the modem represtmtative was one of 
the more important of the stations which research 
lias shown to have been strung out, probably foi* 
the convenience of travellers rather than for military 
purposes, along Roman Stane Street. A recent find 
of pottery fragments is of more than usual interest^ 
owing to the fact that they are inscribed with names, 
of which indeed portions only remain, but sufficient 
to indicate that they liave not previously been 
recorded among the names of the manufacturers of 
the lottery which was then being imported into 
Britain from the Continent in something like whole- 
sale quantities. The fragments, which are described 
in The Times of November 8, were found in the south 
arm of Church Street, between High Street and the 
old church tower, and consist of two massive amphora 
handles, and the mouth portion of a mortarium. 
They are of buff ware and of second century t^e, 
the amphorae of characteristic Roman form used for 
the transport of oil and wine, having thick, flat, 
ringed mouthpieces, made separately and joined to 
the neck and globular body. It is probable that the 
amphoric of which these are fragments madb 
in Gaul. The handles were insoribed reqpeotivejiy 
dvcAs and oropo, While mortamun W 
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innim ; the«», as already mentioned » have not 
previously been recorded among potters* marks of 
the period. 

Archaeological Research and the Prehistory of India 

An instructive general view of the results of his 
journeys of archieolugical reconnaissance in Southern 
Persia as a whole was given by Sir Aurel Stein before 
the East India Association on November 16, when 
the Marquess of Zetland, Secretary of State for 
India, was in the chair. As might have been antici- 
pated, Sir Aurel stressed the necnl for further and 
intensive archeological im^estigation, the aim of 
which should be to throw light on the dark period 
covering the Aryan invasion and the beginning 
of the historic era, when Cyrus, in the middle of 
the sixth century B.C., extended his dominions 
to Gandhara, including the whole Kabul valley. 
It is evident, he pointed out, that the Aryan 
m>’ader, as may bo gathered from the Rig -Veda, 
hod been familiar with a considerable portion 
of the Indo -Iranian borderland long before they 
settled in the Punjab. Sir Aurel stressed the gratitude 
due for the archaeological discoveries of recent ye^rs 
in the Indus Valley, when so much relating to the 
jwriod of the Aryan invasion must remain con- 
jectural ; but, he went on to say, bis own explora- 
tions of the past few in the great provinces of 

Kerman, Pars, Khuzistan and Kermanshah, right up 
to Kurdistan, hod left no doubt about an essmtially 
unifoim ohalkolithic civilization having prevailed 
here wherever physical conditions permitted of 
settled life. Yet nowhere on the groimd visited had 
there been found remains filling the wide chrono- 
logical gap between the chalkolithic moimds traced 
in such abimdance and the numerous burial sites of 
Baluchistan and Makron, dating at the earliest from 
the lost centuries before our era. Not until sites 
abandoned much later than Mohenjodaro had been 
explored could we hope to learn of the actual state 
of civilization prevailing in the Indus Valley and 
beyond at the time of the Aiyan invasion. 

Destruction of Chinese Centres of Learning 

Aftkk the great Japanese earthquake of September 
1, 1923, when three htmdmi thousand persons lost 
their lives, and the buildings of the Imperial Univer- 
sity in Tokyo wore destroyed, including the loss of 
about seven hundred thousand volumes in the 
library, an influential Biitish committee was formed 
to r^ace the English section of the library, not 
only as a token of British sympathy but also as a 
tribute to the intellectual life of Japan, The calamity 
which evoked this appeal was a natural one, and 
unavoidable, but it is ironical now to have to record 
that Japan itself lias destroyed many schools, col- 
leges and universities in China by air raids. We 
express no opinion upon the causes of the conflict, 
hilt we do deplore the barbaric methods of modern 
wMfare which seem to permit no disorimmation 
between combatants and the civilian population, and 
hrii^ demlaticm to seats of learning as brutally as to 
fortified places or other military centres. We are 


therefore in oon^^te sympathy with the righteous 
indigration expressed in a telegram organized by 
“For Intellectual Liberty”, and signed in their 
individual capacity by more tlian one hundred 
members of twenty-two British imivorsities, which 
was sent to the Minister of Education, Nanking, 
early last month. The replies received from tlie 
Shanghai Association of Universities and Colleges, and 
from representatives in Hankow of ten universities, 
show deep appreciation of the sympathetic message 
from England. “In name of world civilization,** 
say the Hankow colleagues, ‘ Ve thank you for your 
noble sentiment and moral support. We request 
you will give unswerving attention to prevent Far 
Eastern crisis and lend us flirther supjx)i‘t in mobilis- 
ing all British intellectual and humanitarian forces 
to the side of our common cause of international 
justice, which if humanity would exist must prevail.** 

Jews in Poland 

The Warsaw correspondent of The Thnes wrote 
on October 6 describing a system whereby Jewish 
students are being divided from ‘Aryan’ students in 
the lecture rooms of the Warsaw Polytechnic. Part 
of the benches have been marked for students 
belonging to a imion almost exclusively controlle<l 
by ‘Aryans*, and others for the Jewish students* 
union, while a few seats for non-union students are 
left iminarked. The University of Warsaw has its 
seats numbered, and students sit accoi'ding to the 
numbers on their identity cartls. All ‘Aryan’ students, 
who have even numbers, occupy one half of the 
room. Unlike the Polytechnic, the University has no 
unmarked seats. It is stated that other educational 
establishments in Polanci will probably follow suit. 
In the issue of The Times of November 18, appears 
a letter signed by Prof, George Barger, Mr. 0. D. H. 
Cole, Mr. T. Edmimd Harvey, Dr. Julian Huxley, 
Prof. Norman Kemp Smith and Prof, J. B. Trend, 
referring to the apparent surrendering of the authori- 
ties of the high schools and universities to the agita- 
tion of anti-Semitic students. They state that the 
Minister of Education, a year ago, gave an assurance 
that sep€u:ate benches would never be introduced in 
the universities. They ask, “Will it enhance the good 
name or the welfare of the Polish refniblic if such a 
spirit of intolerance is officially allowed and deliber- 
ately fostered in the very institutions in which are 
trainerl our future legislators and administrators T” 

Foot-and*Mouth Disease 

The outbreak of foot-and-mouth disease in the 
eastern ooimties of England has produced the usual 
crop of suggestions, in the form of letters to the daily 
Press, for dealing with this scourge. It is evidently 
not widely known that a Foot -and -Mouth Disease 
Research Committee is in existence, and published 
a substantial fifth Progress Report on its work so 
recently as early last summer (see Nature, June 19, 
p. 1088). Replying to questions on November 15 in 
the House of Commons, the Minister of Agriculture, 
Mr. W, S. MorHsont refbiTed to the work of this 
Committee, and stated that “the most effective 
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method of preventing the spread of infection i» the 
prompt slaughter of affected animals and those in 
immediate contact**. The work of the Besearch 
Committee is costing, he said, £10,000~£ 17,000 a 
year. In a written reply to a question, Mr. Morrison 
stated that the Government has paid out £4,000,233 
in compensation for animals slaughtered on account 
of foot-and-mouth disease during the twenty years 
1917-36. Tho Royal Society for the Protection of 
Birds has issued a circular letter asking if there is 
any evidence that starlings and other birds ere 
responsible for bringing infection into England. The 
BrOf^rch Committee, in its report referred to above, 
does hot apparently favour the view that birds are 
responsible, but nevertheless Mr. Morrison declared 
that in the opinion of the Ministry, “the present 
outbreak is caused by migrant birds*’. 

Monument to Wireless Pioneers 

A GHANiTB oolunrn lias been erected by the Marconi 
Company at Poldhu Cove, Cornwall, on November 21. 
to mark tlie site of tho former Poldhu wireless station. 
A plaque on the monument states that the Poldhu 
wireless station, designed by J. A. (now Sir Ambrose) 
Fleming, occupied that site from 1900 until 1933. 
A second plaque states that tho Poldhu station was 
used for the first trans -oceanic service of wireless 
telegraphy, which was openet! with a second Marconi 
station at Glace Bay, in Canada, in 1902. There is 
also a third plfitque, which commemorates tho fact 
that in 1923 and 1924 C. B. Franklin, inventor of the 
Franklin beam aerial, directed from there his short- 
wave wirelcBa beam transmission to Marconi on his 
yacht EhitrUy cruising in the South Atlantic. These 
experiments laid tho foundation of modem high-speed 
radio -tolegraphio communication to fuid from all 
quarters of tfie globe. Mr. H. A. Wliite, chairman of 
the Marconi Company, who presided, said that 
Marconi hod always i^lized that inventors working 
under the auspices of tlie company which bore his 
name do not tisually receive adequate recognition. 
Most of the success of uiodem methods of radio- 
telegraphy and radio telephony, cmd many other 
wonderful achievements in scientific technique, can 
be traced back to Sir Ambrose Fleming’s invention 
of the thermionic valve in 1904. 

The German Autobahnen 

CoNSXDEKABtiH attention hae been given locent ly 
by scientific and teclmical workers to the remarkable 
system of new motorways now in course of construc- 
tion by tho Gorman Go\'ermnent, at the invitation 
•of which a delegation from Great Britain recently 
made a tour of inspection of the roads, both those in 
course of oonstniction and also those now completed. 
Of the latter, 660 miles wore opened to traffic on 
September 27, 1936, and it is stated that another 
^60 miles will be oomploied each year until a total 
of some 4,600 miles of new roads are oonstnicted. 
Only mechanically propelled vehicles are permitted 
to use the AutoftoAnet*, and the requisite land is 
purchased by the German Government, proprietors 
reftising to sell being expropriated, mx exchange 
prooess between adjacent plots being arranged in 


such oases. The work givea employmeiit to about 
260,000 workers, and is financed directly by the 
JEieich. X>ual concrete carriageways, clov^-leaf inter- 
sections, and transition curves suited to high-speed 
traffic are adopted, throtigh and local traffic are 
segregated, and the mixing, placing, consolidation 
and Wishing of the concrete surfaces is done by 
mechanical means throughout. 

It is understood that the delegation which visited 
these roads, comi>osed of representatives of the 
Automobile Association, the Royal Automobile Club, 
and the British Road Federation, together with 
various technical experts, has been asked by the 
Minister of Transport to present to him its considered 
views on the German Autobahnen ; and at the meet- 
ing of the Public Works Congress in London last 
week, a private session of the delegates was held at 
wliich the best method of preparing such a n^port 
was discussetl. It is clear that although all who 
have seen these new roads have l>een greatly im- 
pressed by then! as an engineering achievement, 
there is by no means unanimity of opinion in technical 
circles os to their applicability to conditions in Great 
Britain. Questions as to land values, possible effect 
on railway interests, the smaller size of Great Britain 
as compared with Germany, distribution of industry, 
and the strategical aspect, make the matter a difficult 
problem. It is suajjacted that methods easy of 
adoption in a totalitarian State may prove to be on 
entirely different proposition in Great Britain. 

Richard Watson and the Constitution of Elements 

Pbof. H. a. Hahris, of the Anatomy School, 
Cambridge, has directed our attention to a statement 
by Richard Watson (1737-1816), bishop of Llandaff 
and professor of chemistry at Cambridge, an account 
of whose work was recently given by Prof. J. R. 
Partington {Chetnietry and Industry, 56, 819 ; 1937). 
Prof. Harris quotes from Watson’s “Chemical Essays’* 
(vol. 4, Essay 7), “Of the Transmutability of Water 
into Earth”, in which he says “the diversities of 
bodies subsisting in the universe, will no longer be 
attributetl to the different combinations of earth, air, 
fire and water, as distinct, undeoompounded, immut- 
able principles ; but to the different magnitudes, 
figures, and arrangements of particles of matter of 
the same kind”. This idea of a composition of 
particles of what wdre then believed to be elements 
from simpler particles in different arrangements and 
motions is to be found also in the “Sceptical Chymist” 
of Robert Boyle, written in 1661, in which lie says ; 
“The greatest part of the affections of matter, and 
consequently of the Phaenomena of nature, seems 
to depend upon the motion and the contrivance of 
the small parts of Bodies”, and that “the difference 
of Bodies may depend meerly upon that of the schemes 
whereinto their common matter is put ... so tliat 
according as the small parts of matter recede 
each other, dr work xipon each, other ^ . . a 
of this or that denomination is product”. In tlu^se 
statements of Boyle and Watson on idea of the 
present view of the etructure of i^he eleii^ts ; is 
expressed. ■ 
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Public Health in Great Britain 
In hm annual report for 19S6, published laat weak, 
Hir Arthur MacNalty, Chief Medical Officer of the 
Ministry of Health, points out that this year of the 
Ooi'onation is also the c<?ntenary of Queen Victoria’s 
accession, and he takes the opportunity to present 
an impressive statement of the remarkable progress 
tliat has been made in national health and in medicine 
in the past hundred years and of the amazing decline 
in mortality rates during that jieriod. For 1936, the 
crude death-rate was 12*1 i)er 1,000 living, compared 
wit h 22*4 in the eightf^en forties, the infant mortality 
rate was 59 os against 153, and the number of infants 
who died at less than one year of ago was 35,425— 
less than half the number who would have died under 
c<»ndition8 of os little as thirty years ago. The 
standardized death-rate from tul>ereulo8iB, respiratory 
and non-respiratory, was 657 per million living, 
compared with an average of 3,476 in the fifties of 
lost century. There is an increase in the mortality 
from cancer, the number of deaths biding 66,354, an 
increase of 1,847 on the previous year, which is a 
larger increase than that in 1935 over 1934. The 
maternal mortality rate was 3*8 per 1,000 live births, 
the lowest recorded since 1923. Reference is mode 
to the importance of the consumption of a sufficient 
quantity of milk, descriUxl as “the key to proper 
nutrition’*, and commendation is expressed for pro- 
perly operated milk bars. The rejwt points out tlu? 
risk of skin aflecti<»ns from the use of certain stib- 
stonces in lip -stick, hair-dye, face cre^am and other 
cosmetics, btit observes that untoward results are 
relatively very few. Reference is made, in conclusion, 
to the national health services, the need for know- 
ledge of these services, and to the intensive national 
health campaign organized and launched this autxinm. 

Photo-electric Control in Industry 
At the Nottingham mating of the British Associa- 
tion, Mr. A- L, Whiteley contributed to Section A 
a paper on photo-electric control in industry. The 
photo-electric cell provides greater rapidity ^ action 
and a higher sensitivity than other light-sensitive 
devices. The greatest field for it is the talking picture 
industry, but this does not come under the subject 
of his paper. In industry the cells are usually ma<ie 
in standard sets called photo-electric relays, contain- 
ing an amplifier circuit and a small contactor capable 
of making or breaking 15 amperes. An obvious 
application of this imit is counting objects on a 
conveyor belt or vehicles passing on a road. It con 
easily be used to make the pointer of an instrument 
actuate an external circuit on reaching a pro- 
determined scale reading. Applications of this nature 
include automatic weighing of mass-produced parts 
and automatic termination of operations on high 
precision grinders when a mechanical gauge records 
that a certain diameter of the part operated on has 
been reached. It is also used to control street lighting 
according to variations in the intensity of tho light. 
In many types of automatic wrapping and bag- 
Jnaldng machines a eontinuous preprinted web of 
P^pw or **CMlophane” is fed to the machine at a 
speed. It k neoessaty that positional relation- 


ship between the printed matter and the fold or cut 
be maintained. This is done by the response of the 
printed matter itself. The system is used abroad to 
maintain 'register* between the design and the per- 
forations of postage stamps. It can be ap|died to 
record the intensity of the smoke coming from a 
olumney and the temperature of strip steel os it 
comes from tho hot rolls of a rolling mill. 

Blood Groups in Central Africa 
Mn. R. El8POK-Dbw , of the South African Institute 
for Mr^lioal Research, Johannesburg, has recently 
returned from his six months’ expedition to Central 
Africa for research on tho bl owl -grouping of the 
various native inhabitants of this region. In a 
communication to the Editor, he has included a 
long table of percentages based on his observations, 
for which space cannot bo fomid. His investigations 
covered tribt^s of Rhodesia, Nyasaland, Tanganyika, 
Kenya and Uganda, reaching so far north as to the 
Nilotic peoples of tho lowlands to tho north-east of 
tho great lakes. In all, thirty -four tribes or groups 
of peoples were examined, tho nnmbei*8 in each group 
ranging fi*om one hundrwl and twenty-three (Tum- 
buka) to five hundred and sovonty-six (Yao). In 
the majority of instances, however, the numbers 
were between four and five liimdred, thus approxi- 
mating in size to the eleven groups of natives of 
South Africa previously reported (see Nattjkb, 
July 10, 1937, p, 77), each of which numbered five 
hundred. These later results have not yet been 
analysed, so that any inference from the observations 
would be premature ; but the percentages of the 
groups already worked out suggest that the analysis, 
when completed by Mr. Elsdon-Dew, will prove not 
only of great serological interest, but will also afford 
material of considerable significance for the ethno- 
logist. These percentages follow tho results of the 
earlier investigation in suggesting a striking tendency 
to the j^redominanoe of the 0 group among Bantu - 
speaking peoples. In tho thirty -four sets of observa- 
tions, the O group is less than 50 per cent in six 
instances only. In fourteen it ranges from 60 to 60 
per cent, in twelve from 60 x>er cent to 70 per cent, 
and in two it is more than 70 per cent. Among the 
Wagogo the grouping is : 0, 78*1 ; A, 19*6 ; B, 6*8 ; 
AB, 1*6; among tho Vandau : O, 74*4; A, 13*4; 
B, 10*4 ; AB, 1 *8. The highest percentage of A 
appears in the Wakamba : 0, 63*3; A, 81*8; 
B, 12*9; AB, 2*0; and the highest B among the 
Lango (Nilote) : 0,41*1; A, 27*6; B, 28*9; AB, 
2*4. 

Cables for aoo,ocK> volt Pressures 
Fob several years, research has been made in the 
laboratories of Callender’s Cable Company with the 
object of designing an undergroimd cable which will 
witlistand the high electric pressures necessary for 
the economic tronamission of electric energy over 
considerable distances. The new impregnated cable 
has now undergone a continuous test of 5»000 hours 
at 200 kilovolts and the applioation of numerous heat 
eyoles during this period. According to tho I/lecfnlctan 
of November 19, it has also passed through the 
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ofBoial te»t8 in Hollands This cable marks a very 
notable advance in the tranamisaion of eleotrio 
energy utnderground and will be most itaeibl in the 
neighbourhood of towns and in populous districts. 
The dieleotrio is similar to that used in the ‘solid* 
tyj)© of cable, but aftor the installation has been 
completed, dried nitrogen gas under pressure is 
admitted to the cable. The pressure used is 200 lb. 
per square inch and the gas finds its way along the 
cable in the narrow ai)ace between the dielectric and 
the lead sheath. All the dielectric is subjected to this 
pressure and so any void spaces which form in it 
during the working of the cable must contain gas at 
this high pressui'c. The electric strength of the void 
Hpa<je will tlierofore be much greater than if the gas 
were absent. Very long continuous cables oaii be 
made in this way ; no sui>plementary feed points 
are required. The strength required to withstand 
the high internal gas pressure is afforded by strength- 
ening the load sheath with copper tapes. Tlie cable 
is treated just like the normal solid type cable during 
transport and installation. Tlie point of entry of the 
gas is at the base of two sealing ends, and it is buried 
to a depth of about a yard. The oross-seotion of the 
conductor is about 0*65 sq. in. and the overall 
diameter is 3*46 in. The losses in the dieleotrio as 
compeured with a solid cable have been reduced by 
26 per cent, and there is no increase in the losses with 
rise of temperature. 

National Institute of Sciences, India 
At a meeting of the Council of the National 
Institute of Sciences of India hold on November 6 
the following were elected fellows of the Institute ; 
Ordinary feUowa ; Prof, Y. Bharadwaja, professor of 
botany, Benares Hindu University, Benares ; Dr. 
B. L. Bhatia, principal, Government College, Hoshiar- 
pur ; Prof. O. R. Paranjpe, professor of physics. 
Royal Institute of Science, Bombay ; Dr. H. 
Srinivasa Rao, assistant superintendent, Zoological 
Survey of India, Calcutta ; Dr. K. Rongadharma 
Rao, reader in physics, Andhra University, WaJtair ; 
Prof. M. R, Siddiqi, professor of mathematics, 
Osmania University, Hyderabad -Deccan ; Prof. A. C. 
Sircar, proft^ssor of chemistry, Presidency College, 
Calcutta ; Dr. M, B, Soparkar, medical ofiicer, 
Plague Research Inquiry, Haffkine Institute, Parel, 
Bombay ; Sir Shah S, Sulaiman, judge of the 
Federal Court of India, New Delhi ; and Col. F. 0. 
Temple, chartered civil engineer, Calcutta. Honorary 
JeUowa : Prof. Ludwig Diels, director of tho 
Botanical Gardens, Berlin Dahlom, Germany ; Sir 
James G, Fraa&er, London; Prof. Robert Robinson, 
Waynfiete professor of organic chemistry. University 
of Oxford ; Dr. C. M. Wenyon, direotor-in-chief, 
Wellcome Bureau of Scientific Research, London. 

The Oxford Farming Conference 
Ik view of the interest aroused by the two 
conferences already held, the Oxford Farming 
Conference is to be established as an annual event. 
At the same time it has been decided that in future 
ytfars the Conference shall not bo oonBned to 
meohanked farming but shall provide a oommon 
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meeting ground for farmers, research woricers and 
others, at which any subject of particular interest 
to British agriculture may be discussed. The next 
Conference will be held on January 4:^7, 1938, and 
will deal mainly with the mainteinanoe of fertility, with 
special reference to the Government's new agriooltural 
policy and to the control of weeds and pesta. Further 
information can be obtained from the Conference 
Secretary, 10 Parks Road, Oxford. 

Electron Diffraction in Crystals 
Dk. P. P. Ewald, writing from the Crystallo- 
graphic Laboratory, Cambridge, with reference to 
the not© on the Nobel Vrize award to Dr, C. J. 
Davisson and Prof. G. Pr Thomson for work on this 
subjecjt (Natttkk, Nov. 20, p. 882), points out that 
W. Elsasser predicted the effect in 1926. Elsasser's 
work is mentioned early in a pai)©r by Prof. G. L 
Finch and H. Wilman entitled “Study of the Surface 
Structure by Electron Diffraction’ * published in 
Erg^miaae der Exakten NcUurwiaaenachoifien, 16* 363“ 
436 (1937), to which reference can be made for a 
review of the subject. In the coxirs© of two paragraphs 
dealing mainly with the work of Dr. Davisson and 
Prof. Thomson, it was neither possible nor desirable 
to attempt to survey the whole field of electron 
diffraction. 

Observation of the Orionid Meteors 
Mohd. a. R. Khan informs us that he carried out 
observations of this shower at Begumpet, Deccan, on 
October 18-20, in spite of the diMculties attending 
strong moonlight. Altogether he observed forty- 
one Orionids, and his results again confirmed the 
easterly movement of the radiant, the posltioofi of 
which on October 18 and 20 were respectively 
R.A. eh 6« DecL 16® N ; R. A. 6^ IS"', Dsol. 16® N* 

Annular Eclipse of the Sun, December a-3 
An annular eclipse of the sun will take place on 
December 2-3 but will be invisible from Europe. 
The path of annular eclipse, which will cross the 
Paoifio Ocean, extends from long. 189*4® E., lat, 
26-4® N. to long, 116 *0® W, lat. 21 *8® N. ; the respective 
times of beginning and ending of annular eclipse 
cqrresponding to the extremities of this path ore 
December 2^ 21^ 18® and December 3^ 0** 62®. 
Washington Island and Fanning Island in mid- 
Facifio lie on the track, the duration of the annular 
phase at these places being about Hi* ihinutes. 

New Minor Planet close to the Barth 
Hxbb K. Rbikmuth, Kanigstuhl, discovered an 
object, magnitude 10, on October 28, the position 
being RA., 1^ 34*2®, N. DecL 8® 6'. It was moving 
rapidly — an indication of proximity to the earthy 
Other observations were made* but as these extended 
only over three days, the orbit derived is very rough. 
It is moving at a small inclination to the eol4>tioi 
probably not exceeding 6®, and has a perihdidn 
distance of about 0*6, The remarkable t^nng is the 
close approach to the earth at the end of 
namely* less than 700*000 tniles^ Ju Mm, 

Aaim, Socif 99, 7 (Ib^ 1933)* IhrJ 
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deBorjption of Minor Planet 1932 HA, which came 
to million miles from the earth* and predicted the 
diseovery of other similar objects. Since then Adonis 
was discovered in 1936 and made em approach to the 
earth of 1|^ million miles. The recent planet, 1937 
UB, has made the closest approach of any, but it is 
quite possible that otlieia may be discovered nearer 
still. These small objects present certain very 
interesting features in connexion with the evolu> 
tionary history of our solar system. 

The Night Sky in December 

At the time of the winter solstice on Decomber 22, 
the night lasts 16^ hours in the latitude of London. 
The moon is now on December 2 at 23*2** and full 
on December 17 at 18*9^ U.T. Mercury is an evening 
star setting at about 17**, but the planet will be 
diflicult to see, even at the time of greatest elongation 
(21° east) on December 12. Venus rises as a bright 
star in the late dawn. Mars, Jtipiter and Saturn are 
evening stars, their respective times of southing in 
mid-December being 16*3**, 14*6** and 18*3**. Con- 
junctions between the planets and the moon occur as 
follows ; Mercury on December 4^ 17** ; Venus on 
December 1<* 14** ; Mars on December 9^ 0** ; Jupiter 
on December 7** 0** and Saturn on December 12** 1**. 
At 22** in the middle of the month, Algol, Capelia, 
the Pleiades and Aldebaran are near the meridian. 
The variability of Algol may be watched about IJ 
hours before and after the following times : December 
3d0.7h 5<i 21 8^ 18*3**, 20** 6•6^ 23** 2•6^ 26** 23’3h, 
28*i 20 *1** and 31^ 17*0**. Comet Enoke is traversing 
the constellation of Ophiuohus ; according to 
Crommelin*s ej^homeris given in B.A.A, Handbook, 
p. 34, the comet will reach perihelion on December 
27, The Gominid meteors, at maximum frequency 
about December 10, have their radiant point west of 
Castor, On a clear night, two nebul» that are very 
diiforent in nature may be seen with the naked eye. 
The great nebula in Orion, situated within our stellar 
system, is a very extensive gaseous nebula nearly 600 
light years from the earth. The great Andromeda 
nebula, 800,000 light years away, is one of the 
nearest two of a vast host of extra-galactic nebul® 
extending into remotest space. 

Announcements 

Th* Symops Gold Medal for 1938 of the Royal 
Meteorological Society has been awarded to Dr. 
G. M, B. Dobson, reader in meteorology in the 
University of Oxford. 

SiB KmoBiXT Wood has announced that an 
inquijy is to bo held into the causes leading up to 
the outbreak of typhoid fever in Croydon, and the 
steps taken to deal with it. The inquiry wiU be held 
by Mr. H, L, Muiphy, K.C., who wiU have as assessors 
Sir Kxmxphry BoUeaton/ lately regius professor of 
physic at Oaan^ and a former president of the 
Ikrpal Ooltege of Phyi^ians, and Mr* H. J. F. Gourley, 
ft pact praaideKit of the Institution of Water Engmeera. 

De* Abms^no ga away the prizes and 
<bliva^ an addraaa at the annual prize diatributiini 


and conversazione of the Binningham Central 
Technical College on November 17. He was then 
awarded an honorary aasociatee^iip of the College. 
This distinction was inaugurated last year when it 
was given to Lord Austin, Dr. Sumpner, the first 
principal of the College, and Dr. 0. C. Paterson* 

Thk Right Hok. Lord Macmillan will open the 
new buildings in Foster Court of University College, 
London, on December 1 at 2,46 p.m. After the 
opening ceremony, the new buildings (the Foster 
Court Library, the rooms of the Faculty of Laws, 
the Doportraents of Geography and Arohsoology, the 
Junior Laboratory of the Department of Physics 
and the Department of Zoology) will be open for 
inax^oction. 

A SPECIAL programme of films on scientific subjects 
will be shown at the Academy Cinema, Oxford 
Street, I^ondon, on Simday, December 12, at 2.3f) 
p.m., imder the auspices of the Scientific Film Group 
of the Association of Scientific Workers. Tickets, 
price Is. and Is. 6d., may bo obtained, prior to the 
day of performance, from the Secretary, Association 
of Scientific Workers, Kelvin House, 28 Hogarth 
Road, S.W.6, or from Film Centre, 34 Soho Square, 
W.l. 

On November 19, Capt. G. E. T. Eyston broke the 
world land speed recotd at Bonneville Salt Flats, 
Utah, in his oar Thunderbolt by driving twice over 
the measured kilometre at an average speed of 312*20 
miles per hoiir. Sir Malcolm Campbell held the 
previous record with an avereige of 301*47 miles per 
hour. Thunderbolt has two Rolls-Royce engines, each 
capable of developing 2,360 horse -power. 

Flying Officer A. E. Clouston and Mrs. Kirby- 
Green returned to London from Capetown on 
November 20 in their Comet aeroplane, after making 
another record (Nature of November 20, p. 388), 
The jotimeys were made in 6 days 17 hr. 28 min. 
The outward journey was done in the record time of 
46 hr. 2 min., and the return journey in 57 lir. 23 min., 
the latter beating the previous best time by 39 hours. 
The round trip was faster by 88 hr. than any hitherto 
made. Another record was set up on November 22, 
when M. Oodos and three companions flow from 
France to the Argentine in 48J hours, 

A REPORT has been prepared by a joint committee 
consisting of repres^tatives of the British EainfaU 
Organization, the Institution of Water Engineers 
and the Royal Meteorological Society, ^pointed to 
consider methods for determining rainfcdl over any 
area. The report will be discussed at the general 
meeting of the Institution of Water Engineers to 
be held in the rooms of the Institution of Civil 
Engineers, Great George Street, Westminster, on 
December 10, at 2.16 p.m. Advance copies of the 
report can ho obtained by members of the institutes 
concerned from their assistant seoretaries, 

A CKAm of sooi^ medicine has recently been 
fenmded in the Baris Faculty of Medicine with Dr. 
Ckoozon as its first occupant. 
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Letters to the Editor 

The Editor does not hold himself responsible for opinions expressed by his eorrespondei^. 
He cannot undertake to return, or to correspond with the writers of, r^ected manusei^ts 
intended for this or any other part of Natu«k. No notice is taken of anonymous eommunicoHons* 

Notks on points in some of this week’s letters appear on p. 935. 

Correspondents are invited to attach similar summaries to their ooMMUNiOAXioNa, 


Photosynthesis of Carbohydrates in vitro 

Jt has bwn proved that carbohydrates arc photo- 
syiitheftizod wtien a surface of pure nickel oxide 
coated with an adsorbed layer of hydrated carbon 
dioxide in irradiated with white light. The photo- 
synthesis is accomplished by two successive photo- 
chemical reactions which are as follows : 

{}) 4Ni0.C0»H,0 + hv, - 2Ni.Oa.CHOH 

(2) 2Ni,08.CH0H + Av, 2NijO, + CHOH ; 

where is a quantum of blue light (X ^ 4000 A.), 
Avj is a quantum of red light (X *== 6400 A.), and 
CHOH represents a molecule of activated fonnolde- 
hyde which polyinerkes on the surface a carbo- 
hydrate. These two processes are followed by a 
thermal or dark reaction : 

(3) 2Ni,0, - 4NiO + O, ; 

which takes place in the presence of hydrated carbon 
dioxide^ with the result that the photosynthesis is 
continuous. 

The first product of photoeynthesis is a complex 
carbohydrate wliich is unstable and midergoes poly- 
morkation or condensation into a still more complex 
carbohydrate which is stable in solution. This second 
complex subatanoe when thus fonned in solution 
does not appear to be hydrolysed by acid or by 
diastase. If, however, this substance is deposited on 
a surface, it at once becomes capable of hydrolysis 
by diastase to reducing sugars. The stable complex 
carbohydrate appears, therefore, to be the hitherto 
imknown parent of a starch, since as the result of 
its deposition on a surface it becomes endowed with 
the characteristic prox>erty of starch, namely, its 
ready hydrolysis by diastase. 

The stoichiometric lolations shown by the two 
photochemical reactions indicate that the essential 
oritei'ion of success is a surfoc^e of a true crystalline 
lattice of nickel oxide. Owing to the remarkable 
power which the hydroxide and carlmnate possess of 
adsorbing hydroxyl ions, thereby becoming highly 
dispersed, considerable tlifiiculty has bemi met with 
in preparing satisfactory surfaces of nickel oxide. 
Indeed all failures to achieve photosynthesis liave 
been due to the dispersion of the nickel compound 
by alkali. This difficulty has now been overcome, and 
two methods of preparation liave been stamlardissed. 

E. C. C. Baly. 


University, 
Liverpool. 
Nov. 6. 


Spectrum of Nitrogen arid Atmospheric Pressure at 
High Altitudes 


In a series of exporiments on the excitation of 
nitrogen bands by a controlled electronic bombard- 
ment, I have obsorvetl, os Dr. Kaplan did^, the great 
modifications of the spectrum which accompany any 
change in the experimental conditions. As the 
pressure decreases, the intensity of the negative 
system of bands (emitted by ions) increases in 
comparison with that of the second positive system. 
On account of the rarity of collisions, the average 
energy of the exciting particles (ions or electrons) 
rises progressively and, at the same time, the prob- 
ability of excitation of the negative bands becomes 
higher*. 

Dr. Kaplan proposes a simple method for obtaining 
the actual value of the atmospheric pressure between 
the boundaries of the auroral zone, that is, 100 km. 
and 1,000 km. After measuring the altitude of one 
aurora and observing its spectruini it would be 
sufi6oient, in laboratory experiments, to seek for the 
pressure which permits the reproduction of a similar 
spectrum. 

The idea is attractive, but we con oppose to it 
serious objections. Observation of auroral displays 
having a height of several hundreds of kilometres 
shows that the spectral composition is nearly the 
same at each point. This fact excludes any important 
influence of the pressure. Buoh an influence should 
enhance considerably, at the lower limit of the aurora^ 
the bands of the second positive system of nitrogen^ 
chiefly for low-altitude auroras. It seems that this 
change has never been observed. Moreover, it would 
be now difficult to question the electronic origin of 
the aurora. Admitting this view, I have recently 
shown that the only factor capable of altering the 
relative intensities of the radiations emitted is the 
energy of the electrons. Making use of photometrio 
comparisons, aa ^gested by Dr. Kaplan, I even 
succeeded in assigning to the aurora a deflnit^ 
potential of excitation*. The development of this 
work is now going on at the Auroral Observatory 
of TromsO. 

In conclusion, the influence of the pressure on the 
composition of the afterglow spectrum is probably 
too complex a phenomenon to be oonaidered as a 
source of precise information on the physical state 
of the upper atmosphere. 

KKNi Beekard. 

Institut de Physique G^6ra1e, 

University de Lyon, 

Oot. 26, 
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Abnormal Zenithal Distribution of Cosmic Rajs 

Many experimenters, and especially Auger and 
Ehrenfeet, have shown that the intensity of ooemic 
rays, measured by counter ooiaoidences, at different 
zenithal angles, is different from wliat it should be as 
deduced from the variation of vertical intensity at 
various heights in the atmosphere. 

The intensity at a zenithal angle of 46® and at 
an altitude oorrespoiuling to a pressure of 0*7 atmo- 
sphere is about 30 per cent less than 
the vertical intensity at sea-level, unless 
the rays have to cross the same equiva- 
lent depth of air, supposing the com- 
position of the atmosphere independent 
of altitude. 

An absorbing layer, on the top of 
atmosphere, more absorbing than air 
for corresponding densities, would ex- 
plain the anomaly, but the existence of 
such a layer is not easy to justify. I 
suggest that the whole of the anomaly 
would also be explained by taking into 
account the diffusion of cosmic rays in 
the air. A very rough calculation shows 
tliat a mean deviation of 20® in a screen 
of 1,000 gm. cm,-* is sxifflcient to explain 
the observed facts. Such a value for the diffusion 
does not seem to me to be in opposition with the 
known properties of the cosmic rays. 

In seeking a quantitative justifcation of that 
hypothesis, a more elaborate calculation of the effect 
to be expected is now in progress, and will bo pub- 
lished soon. 

Max G. E. Cosvns. 

*‘Fondation Medicale Heine Elisabeth'*, 

Brussels. 

Oct. 26. 


Some evidence of the variation of the minimum 
absorption from winter to summer has already been 
given. Since the publication of the previoiis results, 
however, the work has been continued and the 
annual variation in the magnitude of the absorption 
in the lower zone has been more definitely established. 
The complete results for the jjeriod, iTanuary- 
December 1935, are shown in the accompanying 
figure. 



The lower zone of absorption is more absorbing 
in summer than in winter, the ratio of the mid- 
summer value of / Ai.dtf to the midwinter value being 
2>27. 

F, W. G. Whitb. 

Canterbury University College, 

Christchurch, C.l, N.Z. 

L. W. Brown. 

“Brean**. Moron Avenue, 

Broomfield, Chelmsford. 

Got. 23. 


‘WhIU* and Brown. Pfoe.. Hop. iS'oc., A, US, 6JJ»-d0O (1986). 


Annual Variation of the Absorption of Wireless 
Waves in the Ionosphere 
A wiBBLBSS wave, incident normally on the ionized 
regions in the upper atmosphere, will, under suitable 
<^onditions of ionization and fret^uency, be returned 
to the earth from the F regkui. By the method 
described previously S the magnitude of the total 
absorption suffered by the wave in its atmospheric 
|>ath (JA:.ds) may be determined as a function of the 
frequency of the wave at any given time of day. 
From measurements made at noon, with the emitting 
station at King's College, London, and the receiver 
at the Hidley Stewart Laboratory, Hampstead, it has 
been shown tliat on any day the absorption lias a 
minimum value, different from zero, provided that 
the frequency of the wave is not near the critical 
frequwM^ for a refiooting region. As a critical fre- 
quency is approached, the absc^tion increases, but 
at other frequencies the minimum value of the 
absorption is independent of frequency, to the 
acounusy possibla in this work. 

This re^t indicates that there are two zones of 
absorption for waves refiieoted from the F region. 
The first is at the top of the wave trajectory and is 
of importance cm^ at frequencies near the critical 
froquiioy for a r^ectiiig region. The second is lower 
in the atmosphere, and the waves pass through it 
twice in their jotimey to and from the F region. 

latter k principally eflfective in causing the 
tninimem abeo^km mentioned above. 


Cytology of Lepidosiren 

I HAVB just seen the issue of Natobjc of August 28, 
in which Prof. E. W. HacBride refers to an early 
work of mine on the spermatogenesis of Lepidoairen, 
Although a reply after such a long interval Joses 
much of its point, his use of that work as a disproof 
of the chromosome theory of heredity is so surprising 
that I feel that a reply ia desirable. 

My account of the longitudinal pairing of' the 
homologous chromosomes in the zygotene stage, and 
the subsequent re -pairing of the temporarily separated 
ex-oonjugants, is made to read very strangely by 
MaoBride's using, as interchangeable terms, tne pair* 
ing of the homologues prior to meiosia, and meioais 
itself. But the main object of this reply is to state 
that I can see nothing in my description of the meiotio 
phase in this animal whi<^ is inconsistent with the 
now generally accepted view of the arrangement of 
genes in the chromosomes, emd the genetic theory of 
crossing-over. The peculiarity in Ijt^pitUmren consists 
merely in the unusually complete temporary separa- 
tion of the ex-oonjugants between the zygotene stage 
and the placing of the bivalents on the spindle of t£e 
first division. As I pointed out in my original paper 
(1911), this is in favour of the hypothesis that the 
pairing of the homologues performs a double frmetion 
— ^that of allowing an interchange between them, and 
that of associating them tog^her in the correct 
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relatiom fhrth&meiotio division. Prof, .MacBride does 
not beliovo in doubie funotion ; but he o^umot 
Jogioftliy cite the ooee of LepidoHren (and aimilar 
casefi wliich have been deaorib^) as evidence against 
it, 

W, E, Aoaji. 

University, Melboiume. 

Got. 11, 


Peof Aoae has read with insufficient care my 
article on “Mendel, Morgan and Genetics” which was 
published in Natube of August 28, 1 reproduced in 
that article two drawings of the figuree given by 
Prof, Agar of two meiotio “pairings” within the same 
nuclear cycle. I further said that Prof, Agar’s hypo- 
thesis to explain these was jilainly incredible I 
gave the credit for perceiving that Lepidosi/rm would 
fiunish a critical case for testing the “crossing- over” 
theory and for planning the research to Prof, Agar’s 
teacher, Prof. Graham Kerr. 

Prof. Agar’s statement “the now generally accepted 
view of the arraageinent of genes in the chromo- 
sondes, and the genetic tVieory of crossing-over” is 
ptire assertion. Amongst the foremost zoologists in 
Great Britain — those who have really the right to 
speak on the specific problem — there is a wide- 
spread scorn <)f the whole ‘gene* theory, and to say 
that this theo^ is “goneralljr accepted” in view of 
the evidence given in my article, of the bitter regret 
of Johannsen that he liad ever invented the word 
‘gene’, of Mohr’s statement that ‘genes* responsible 
for mutations continually occur in all chromosomes 
and are all expressions of a lowered vitality, and 
finally of the view of the Development Ommission 
that factors valuable to the former do not ‘mendeliza*, 
is simply obscurantism — a deliberate shutting of the 
eyes to unwelcome truth. 

West Bank, near Alton, W- MacBridb. 

Hants. 

Nov, 3, 


Gene Doublets as Evidence for Adjacent Small 
Duplications in Drosophila 

It is to be assumed — by analogy with the cell, the 
nucleus and individxial chiomoBomee — that genes are 
always derived from parent genes, and are not 
oreal^ de novo from non-genio material. Evolution, 
as seen in the phenotype, must go hand in hand 
with on increase of the number of genes. Polyploidy 
as a method of increase of gene nxmibers is common 
in plants, but does not seem to have played an 
important part in the evolution of animals. The 
work of Bridges* on salivary gland chromosomes in 
Drosophila shows that small duplications, often 
adjacent, are common in Drosophila* They appear 
as ‘repeat’ sequences of very similar or identical 
bands ; when extensive enough, these ‘repeats* have 
a tendency to show somatic pairing within the 
individual ohromosomo. 

If the inteipretation of these ‘repeats’ is ooireot, 
they iTiust have carried identical genes at the time 
they were formed. Development on divergent Knes 
would lead to these genes gradually taking on 
different functions in ontogeny ; but it is to be 
assuxned that these functions wouJd be similar in the 
early stages. If this is so, one would expect that 
genes with similar phwiotypic effects would bften 
occur as doublets in close proximity in the same 
ohromoBome. A survey of the genes of 


ff%slanog€uttsf shows that there is in fact a oonsiderabie 
number of such cases, a number too great to be due 
to chance alone. The oases ore most striking where 
the type of phenotypic efibot is rare and the proxhnity 
close. Some examples are : 

chlorotic — yellow (I, —0*1 and 0*0) ; also possibly 
silver (I, 0*1) ; only three other light body colours 
are known. 

lozenge — ahnofvdex (I, 27-7 and 27*7 ±). 

miniature — dusky (I, 36*1 and 36*2); the same 
doublet occurs also in D* virUiSp kydei and pseudo* 
obsoura. 


tetrapter€t--d)ithorax—'*bit^^ (III, 61*3, 68*7 and 
69*6) ; no other similar phenotype elsewhere in the 
whole complement. ^ 

pupal — unexpanded {II, 61 ± and 64 d:); only 
th^ other simiW mutants known. 


blisiered — balloon 
{II, 107*3 and 107*4) 

blistery — Bubble 
(III, 63*5 and 64 ±) 


Only six other similar mu- 
tants are known ; two of 
these {bht-bloatedp 11, 55 d: 
and 69 d:) form possibly 
another doublet. 


achaete — scute (I, 0*0 -f and 0*0 d- -f )• 

It appears that the increase of gene number by 
small adjacent duplications is reflected in the non- 
random distribution of genes in the chromosome 
complement. 

A detailed analysis will be published elsewhere. 

Department of Biometry, Hakb ObOotobbro. 

University College, 

London, 

Oct. 12, 


* Bridge#, C. B., J. JSsnditv, 86 (1035). 


Interaction between Cell Nucleus and Cytoplasm 

De. Cubt 8teen* has suggested a new and 
ingenious method of showing w^t he says has not 
h^n shown before, that the genes inside the resting 
nucleus act on the cell outside it. This action, how- 
ever, is implied by everyday oytological observations, 
and is shown by many particular demonstrations in 
plants. 

In all hybrid plants four cells are iproduoed at 
meiosiB with geneticidiy different nuclei, and their 
genetic differences may be readily seen to express 
themselves before the nuclei coma to divide, since 
many of these nuclei, cm aoooimt of their genetic 
defects, never divide again. In general terms, we 
may say that this is one of the conditions of apoxuixis 
in most plants. It is precisely where the potential 
embryo-sac nucleus fails to divide that it is replaced 
by purely vegetative development of maternal tissue, 
lliis happens in the versatile apomiotic fipeoies of 
Hiertuyiutn, Artemisia^ and most probably in 12u6us, 
Bosa and elsewhere. Similarly on the male side wa 
And that, in triploids euid other forms with irregular 
segregation at meiosis, a jproportion of the pOkUen 
grains have usually died before their first mitosis 
could have tsk&a place. That this failure k due to 
the individual properties of the pollen grain is shown 
by the selected population of polleiu grains (in regaard 
to chromosome number) which actually teaoihes 
divisiem'. Mcireover, in two reepeots the gvaiilS 
with different ohi^mosome numbers cwtsn bc^iave 
differently ; flrst the length of the resting siagt Is 
different, so that in anthm taken at 
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we get a difiOemit saxople of aumbers*, and secondly 
the pollen gnuns grow. difTeimtly* so that the most 
tmbalancod grains are diaproportioxiately amall*. 

Two examplea of the resting stage notion of the 
chromosomes are of specifik; genetic importance. In 
the hybrid (Enothera speoiee, the nudeua which, on 
account of its position, is expected to produce the 
embryo-sao, fails to divide if it has a certain female- 
defective genetic constitution. A nucleus of the 
opposite type (segregated from it at meiosis) then 
divides and takes on its function*. On the other 
hand, in BhcBo discolor pollen grains are formed not 
only with the haploid 0 chromosomes but also, owing 
to non*di 3 junotion, with 5 and 7. Those with 7 come 
to division, those with 6 l>eing genetically defective 
do not*. This indeed is a rule to which only one 
exception is known. In spite of the frequency with 
which defective pollen grams are known to be formed 
at meiosis, only once has such a pollen grain been 
observed to reach mitosis, and this pollen grain was 
in the exceptional state of having remained attached 
to a oomplem^tary sister grain of the meiotic tetrad*. 

The evidence of the genetic individuality of cells 
raises another problem : How far is the choice of egg 
ceil amongst the genetically different products of 
meiosis genetically determined, as it is in (Enothera ? 
We know that the position of the embryo-sac cell is 
variable both where there are several mother cells, 
as in Euphorbia^ emd whore there is only one, as in 
Cidcitium*, We know also that the determination 
takes place after meiosis. We con therefore scarcely 
doubt that where important genetic differoncjcs dis- 
tinguish the products of meiosis (as in triploids and 
structural hybrids), there will be a nattiral selection 
of favourable oojnbinations in the egg cells. It 
remains to say that, where all the products of meiosis 
are not separated by cell wedls (as in the LUium emd 
iSciUa types of embryo -sac), it is impossible to decide 
from direct observation alone whether the egg-cell is 
not sometimes genetically instead of positionally deter- 
mined. Breeding tests will bo necessary. This is a 
question wort^ deciding, because selective fertiliza- 
tion in the wasp Habrobracon"^ irulicates that separate 
nuclei within a single cell are capable of showing by 
their movements a genetic individuality distinct from 
that of the cell os a whole. 

That the interface or monomoleoular film which 
sqsamtes the nucleus from the cytoplasm protects it 
from mere dispersion and violent external ductuatioi^ 
is obvious. That in doing so it acts os a semi- 
permeable membrane may be shown in various ways*. 
But that it could utterly preclude ohoraioal inter- 
course and therefore genetic action between the out- 
side and the inside is contradicted every time the 
nucleus of an egg divides on the stimulua of a sperm ; 
for if the nucleus cannot act on the ^toplasm out- 
side, bow can agents outside act on it, doteimining 

its division or its death T ^ ^ 

C. D, Dakunoton. 

John Ixmes Horticultural Institution, 

Merton, S.W*19. Oct. 30. 

* NAttrtui, m, 770 (1097). 

„ ‘ bsrttogtoii; C, D., **0hrcMao«ome B«h«TiOfU and Structural 
Uybridity la XL. 207-288 (1020), 

* »a^«Ston, 0. "The External Ueetianlcs of the Chromosomes, 
I-V», Prse. goel, B, IXl, 284-410 (1086), 

* Eexmer, 0., "Heterottnile Im ewibikhem Oeschleottt und Emb^o- 
*»e«»t<ttitsr|(iui»V bei dSToSothewa^', JP. Bot, IS, 600-021 (1081). 

j Ohfowosomal Kutatlons la 

*^****^***^ ^ Vs«**”* 


Germination of Hesistant Spores of Blas^adadia 
Pringshei$mi 

Lettbks* have appeaiNad in NATtnuB relating to the 
germination of resistant spores, and in them certain 
suggestions have been put forward as to the needs of 
such spores. With these in mind, controlled conditions 
have been ftnmd suitable for the germination of the 
supposedly resistant resting spores of Blastocladia 
PrinffsheinHi Beinaoh, The lack of success of former 
attempts to germinate them is perhaps due to the 
use of spores either Immature or desiccated. A simple 
method has l>een found of storing the spores so that 
they may have time to mature and yet not become 
dasiocatt^, or lost, meanwhile. 

BUtetodadia Fringsheimii Reinsch can be grown in 
the laboratory on small tomatoes in a jar of 
water. Tliis fruit is particularly satisfactory, as the 
skin is thin and transparent and can easily be 
removed bearing the flingus tn $Uu. Fruits wore 
inoculated in April and again in May of this year, 
and as soon as young plants of the fungUs were 
observed growing on them (with the mycelium 
ramifying within the pulp of the fruit and the 
sporangia emergent in the water) the fruits were well 
washed in fresh water daily to keep down the bacteria. 
In June the fungus, now bearing a good Crop of 
resting spores, was stored : the fruit skin bearing 
the fungus was tom into pieces which naturally 
rolled up, the outer side within the roll, so that the 
fungus, with such spores as still remained attached, 
was conveniently held within the roll of skin, Bmall 
dasks were taken and plain agar agar poured in, to a 
depth of half an inch. When this had set, the rolls of 
skm were placed on the surface and more agar agar was 
poured upon thorn to a depth of half an inch, making 
one iacli depth all told. These dasks were loft in the 
laboratory until September, when the pieces of skin 
were taken out and unrolled, exposing the mature, 
but not desiccated, spores. Those germinated in 
water in about 24 hours. Other pieces of fruit skin 
were unrolled from time to time throughout October 
and into November, and a good i^ercentage of the 
spores always germinated readily in water within a 
day or so. 

This is not the place in which to describe the 
phenomena of gemimation and the habit of the 
germlings, an account of wliich will, it is hoped, 
appear shortly in a botanical journal. 

Elizabeth Blackwell, 


Royal Holloway College, 

Engledeld Green, 

London. Nov. 16. 

iKatURK, m, 806 (Fob. 23. 1036); 185, 646 (April 6. 1086); 
180, 758 (M*y 1,1037), 


Photodynamic Action of Carcinogenic Agents 

In a recent communication^ we described the 
photosensitization of white mice by four oarcinogenio 
agents. Since then we have sought other ways 
of demonstrating this reaction quickly, and have 
found that Parawmium is «m excellent test object. 

When benz-pyrene is ground up with tap water, 
and then sp\m for half an hour at 2,000 revs., a 
slightly opalescent liquid results containing not more 
than one part in 10,000. Famneoia will live in this 
in the dark for many da^, but when placed in a 
glass cell, opaque to radiation of wave-length lass 
thin 3500 A., in sunlight or in front of a mercury 
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vapour lamp, they die and oytolywe in a few minutes. 
In tap water without bonz-pyrene they withstand 
this treatment indeEnitaly, provided that the effect 
of radiant heat is excluded. Exposure of the benz- 
pyrene in tap water to sunlight or to the mercury 
vapour lamp for long periods of time does not render 
it destructive to Paramocia when they ewe afterwards 
added and kept in the dark. The use of colour filters 
shows tliat relations between 3600 A. and 4100 A. 
are effective. 

Parameoia which have been subjected to benz- 
pyrene overnight and repeatedly washed in tap water 
by slow spinning, retain their photosensitivity. 

Similar reactions occur when dibenzanthracene 
is used, except that the Parameoia require longer 
exposures to light than in the cose of benz -pyrene. 

We have not been able to sensitize red oorpxiscles, 
and this suggests that the Parameoia may be ingest- 
ing colloidal particles, especially since k^ping them 
for a day or two in the benz -pyrene preparation in 
the dark greatly inoroases their sensitivity. Colloidal 
particles are present in the preparations metde os 
described, but whether any of the benz -pyrene is in 
solution has not yet been ascertained. 

Shale oil and coal tar likewise sensitize Parameoia 
when a dilute emulsion obtained by shaking with 
tap water is used. 

These results therefore confirm our previoiis 
findings with white mice. 

J. C. Mottram. 

I. Doniach. 

Mount Vernon Hospital, 

Northwood, 

Middlesex, 

and 

Kadium Institute, 

London. 

IJATVRB, 140. 688 (Oft. %, 1937). 


Selection and Menul Factors 

Methods of ‘factorizing* the correlation-matrix of 
A team of intelligence tests have been described in 
the last few years by Spearman, Kelley, Thurstone, 
Hotelling and others, and it is of interest to observe 
what the infiuenc© of selection (including natural 
soloction) in the population tested is on the number 
and nature of the ‘mental factors’ thus arrived at. 
1 have discovered that if a team of n « p -f ^ tests 
fias been resolved into r general and n specific factors 
which are normalized and mutually orthogonal, and 
if the variances and covariances of p of these tests 
are changed by selection, then the team can still be 
analysed into r generals and n specifics, but, in 
ckddition, a certain number I of new group factors 
will appear which, however, run through the p 
directly selected teste only. Further, these r -f n + / 
factors will again be imcorrelated and normalized, 
but they are in general different from the original 
factors. Selection can thus be seen creating, destroy- 
ing and changing factors. 

A fuller account of this, together with a rigorous 
mathematical proof which Dr. Walter Ledormann 
has made for me, will be published as soon as possible. 

OooFBEY H. Thomson. 

CJnivertaty, 

Edinbuigh. 

Nov. 1, 


Conversion of ^-Phellandrene into a Derivative of 
a*Pheilandrene 

Recent observations^* of the oo-existenoe of 

and ^-phollandrenas in certain essential oils suggest 
a iwssible biogenetic relationship between those two 
terpenes. So far as we are aware no evidence of such 
an intorconversion has been put forward although 
this might be anticipated from the apparently 
analogous conversi on of p -pinene into o^-pinene ^ . 
Since this lack of evidence may be due to the diffi- 
culty in detecting small quantities of one isomer in 
the presence of the other, it may be of interest to 
note that by oondensation of maleic anhydride with 
l-p-phellandrene we have obtained a product which, 
from its melting point, mixed melting point and rota* 
tion, is apparently identical with the compound 
obtained from /-a-phellandrone*. Tlie ^p-phellandrene 
employed was obtained from Canada balsam oil which 
has b^n shown to be free from x-phellandrene*. 

Further evidence of the identity of the product 
is being sought and the mechanism of the reaotion 
is being investigated. A full account of the experi- 
ments will be published elsewhere. 

N. F, Qoodway. 

T. F. West. 

Sir John Cass Institute, 

Aldgate, E.C.3. 

Oct. 23. 

» Berry, Msctxjth and Swaiwon, J. Ch»m. Soc., 1444 (1937). 

' Duncan, Sherwood and Short, J. S^c, Chm, /nd., SO, 410T (1931). 

• Ooodway and Went, J. Soc. Ohm. in4. (In Preea.) 

* Bimonaen, **The Terpenea," 0, 109 (1932). 


Free Radicals in Solution 

Within recent years numerous investigatkmo have 
proved beyond doubt the existenoo of free alkyl and 
aryi radicals, which are formed in the gaseous phase 
by the thermal or photoohemioal decomposition of 
suitable organic molecules. More recently, Norrtsh 
and Bamford^ have devoted their attention to the 
production of free alkyl radicals in solution €uid liave 
shown that the alkyl radicals E and E\ fonned by 
the photodecompoaition of a ketone RCOi?', do not 
combine together, as in tlie gaseous pliase, thus : 
B BE'; R 4- R -H. JSJB and E' + E' ^R'E', 

but mainly react with the solvent by abstraotioa of 
hydrogen with the formation of the simple hydro- 
carbons i?H and R'K. Further, Walker and Wild’ 
have studied the photodecompoaition of diacetyl 
peroxide in solution (oyefehexane or ethyl alcohol) 
BXid have shown that more methane and less ethane 
is formed under these conditions than when the 
decomposition is efieoted in the absence of a solvent. 
This reaction would also appear to involve the pro- 
duction of free alkyl radicals, which again have the 
characteristic property of abstracting hydrogen from 
the solvent. 

More than three years a^’>S attention was directed 
to certain oletsses of organic compounds, namely, the 
diazo hydroxides, the nitrosoaoylaiylomines, the 
arylazotriarylmethanes, and the diaoyl peroxides, 
which in many of their reactions showed character- 
istics indicative of a non-ionic fission into free 
radicals and either nitrogen or carbon dioxide. Strong 
oozifirmatory evidence for this view was publiidied a 
year ago’. These oommunioationa showm that, as 
with the alkyl radicals discussed by Norrish aad 
Bamfcfrd, marked diflferences were to be fbtmd 
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between reactions of aryl radicals in tho vapour phase 
and the oorrcBponding reactions in solution, since in 
the latter case the free radical invariably reacted 
with the solvent molecules. The oharaotoristios 
of the phenyl radical, formed in the presence of 
a solvent, xnay be summarized os follows : (a) the 
free radical is extremely reactive and able to interact 
with almost tho first molecule of any typo en- 
countered ; (6) polymerization to diphenyl does not 
take place ; (c) reaction with all non-aromatic 
liydrogen -containing solvents results in tho formation 
of benzene (CeH#* -f i?H C*H*) ; {d) reaction 

with all non -aromatic halogen-containing solvents 
results in the formation of a halogono-bonzeno 
-f iifHal C«I]UHaI) ; and (e) reaction with 
neutral aromatic liquids results in the formation of 
diphenyl derivatives in which the radical enters tho 
aromatic nucleus at tho orfho and/or para position 
with respect to any directing group which may be 
|jresont. 

A close similarity is thus revealed between the 
properties of alkyl radicals and those of aryl radicals 
in solution, and this corrosp^aidenco gives striking 
support to tlie views originally put forward witli 
reference to a non -ionic mechanism for certain 
reactions of the diazo hydroxides, the nitrosoacylaryl- 
amines, the arylazotriarylmethanes and tho diacyl 
peroxides. In addition, various lines upon which the 
correspondence may be fiirtlier extended immediately 
suggest themselves. The whole subject of reactions 
involving free radicals in solution will shortly be 
reviewed elsewhere. 

D, H. Hey. 

University, 

Manchester. 

W. A. Watees. 

University, 

Durham. 

Oct. 22. 

' Nt>jTi«h wj<l Bftmforti, Natch®, 140, 196 (1987). 

* Wftlker and Wild, J. C/wm, Soe„ 1182 (1937). 

“ «rl«ve and Hey. J. Soc,, 1797 (1934), 

* Hey. J, CA«n, Soc., 1906 (1934). 

* M aters, J. Chem, Soc., 113 (1987). 


Behaviour of Cylinders of Infiammable Gas in a Fire 

In* a letter to NATtran^ my friend. Prof. K. C. 
Bailey, refers to the evidence I gave before the Free 
State Government’s inquiry into the Pearse Street 
fire of October 6, 1936, where, owing to the failure 
of the water supply, throe hremen lost their lives 
through carbon monoxide poisoning. Prof. Bailey’s 
success in extinguishing a flame with a burst of gas 
from a high-pressure container will scarcely surprise 
anyone who has tried to light a gas jet (at only a few 
inches water -pressure) by holding a kindled match 
directly in its path. A draught of air, also, wiU 
extinguish a candle ; though it might perhaps be 
expected to contribute to the combustion. A 
draught does not extinguish a blast-fumaoe. 

Prof. Bailey’s theory accounts for the two ex- 
plosions that were heard by so many witnesses a« 
being due ( 1 ) to the bursting of the coal-gas cylinder, 
and (2) to the chemical explosion of the atmosphere 
then constituted. Actually the evidence is perfectly 
clear that the coal-gas cylinder yielded plastically, 
bulging and dividing into a “pair of trousers”. All 
the witnesses wore shown this cylinder at the time 
of the inquiry. 

Now tho companion oxygon cylinder burst in such 
a manner as to blow part of its wall away ; yet this 
rupture, though it must have been percussive in the 
highest degree, is apparently held to Irave been 
inaudible, and the discharge of 120 cubic feet of 
oxygon into a highly super -fiielle<l atmosphere is not, 
apparently, held to have been a similar cause of 
explosion. 

There is no doubt, surely, that whatever cooling 
took place in the body of the liberated coal-gas, its 
periphery must quickly have attained ignition tern- 
poraturo in the burning inferno which Prof. Bailey 
postulates. Then it must have moved as a flame- 
mantled blimp towards and through the great ventage 
whence a glass roof had fallen in at some time before 
the two explosions. 

22 Tree Root Walk, Oliver C. db C. Ellib. 

Sheffield, 10. 

Oct. 29. 

> Natdri, 140, 003 (Sept. 18. 1037) 


Points from Foregoing Letters 


The synthesis of a complex carbohydrate from 
carbon dioxide and water in the presence of light, 
hy means of a specially prepared nickel catalyst, is 
reported by Prof, E. C. C, Baly. The compound, 
when deposited on a surface, can be hydrolysed by 
diastase, and hence it may prove to bo the parent of 
a starch-like substance. 

Although tlie spectrum of nitrogen excited by 
*‘lectron bombardment varies greatly with pressure, 
H. Bijimard finds tliat the spectral composition of 
auroras having a height of several hundred kilometres 
remains nearly constant , He considers, therefore, tliat 
the energy of the electrons and not pressure is the 
factor ofiocting the relative intensity of the radiations 
omitted. 

M. 0, E, Cosyns suggests tlmt the anomalous dis- 
tribution of cosmic rays coming from different 
dir^tions (senithal angles) may be explained by 
taking into account the diffusion of cosmic rays in air. 

Dr, Bi, GrQnebeTg gives a list of pairs of mutations 
the Ihiit jSy, Dromtpkiia, which have very nearly 
related cluu’aoters, chlorbtic^yellow, and points 


out that tho corresponding genes occur as doublets 
in close proximity within the same chromosome . He 
suggests that new genes arise by small adjacent 
duplications followed by differentiations. 

Dr, C. D. Darlington states that the genetic action 
of chromosomes in tho resting nucleus on the cell 
may be inferred from the rapid death of pollen grains 
and embryo sacs with defective chromosome com- 
plements in hybrid plants. 

Further to the experiments on the sensitization 
by certain canoer^roducing substances of mice by 
light. Dr. J. C. l^ttram and Dr. I. Doniach find 
that paramecium is destroyed by benz -pyrene sus- 
pensions (1 in 10,0(K>) in the presence of light of 
wave-length between 36()0 A. and 4190 A., but not 
in the dark. 

Dr. D. H* Hey and Dr. W. A, Waters point out 
that the reactions of &ee alkyl radicals produced 
photochemicaliy in solution are exactly similar to 
those of free aryl radicals which they consider to be 
formed when certain classes of complex organic 
molecules decompose. 
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Research Items 


Intoxicants in Sarawak 

Mtt. E. Bakkb, curator of the Sarawak MuHCum, 
lias made a study of the customs and behaviour of 
Sarawak pagan in relation to native alcoholic 

drinks {Saruimk Mm. 4, 4). ft is usual among 
the pagan tribes to offer visitors to the long house 
a drink made mainly from fennentod rice and 
occasionally from sweet potato, sugar-cane, or even 
fruit. This helps to place hosts and guests at their 
ease and assist free discussion of intimate matters. 
The women, tliough brewing the liquor, drink 
sparingly, if at all, fearing intoxication. The Land 
Dayaks of Kuching and Salong prepare a very sweet 
yellow-brown drink from a re<ldish orange fruit. This 
contains per cent alcohol. These peojile, who are 
much rein essed, are abstemiotw from fear of intoxica- 
tion. If they become intoxicated, they are never 
quarrelsome, but fall asleep. Tlio Sea Dayaks, or 
Iban, brew a sweet and milky drink with about 
20 per cent alcohol ; but they drink rarely and are 
singularly sober. This, however, is due largely to 
tlirift and lock of opporttmity ; €ind European drinks, 
if free, are absorbed in large t^uantities by both men 
and women without noticeable effect. Drink plays 
a very large part in the life of both Kayan 8tfid 
Kenyah, no birth, death, or iiuirriage ceremonies 
being complete without a liberal supply of drink for 
all, including visitors. The same applies to agri- 
cultural ceremonial. Cooked rice mixed with water 
is the mainstay of the drink, which is browed by 
women, but with groat uncertainty as to what the 
product will be, both in strength and flavour. Emit, 
berries and a yeast are addoci to tlie rice liquid, the 
alcoholic content in sami)les tested ranging from 
18 to 23 per cent. Strong alcohol is obtained from 
this li(juor by distillation. There is considerable 
etiquette in drinking, and the ritual is prominent in 
their customs. They drink frecjuently and jovially, 
and hold their drink well. 'Fhe Kelabit and Murut, 
on the other hand, living farther north and at a 
considerably greater altitude — 3,00(M,000 ft. where 
the nights arc cold — are miglity drinkers ; but 
whereas the Kelabit show.s no ill -effects, the Murut 
is drinking himself out of existence. 

Biological Action of X- and y-Rays 

Thej kojmote to “Some Quantitative Aspects of 
the Biological Action of X- and y-Rays** by C. M. 
Scott (Mod. Res, Coun. Special Report Series No. 
223. Ix>ndon : H.M. Stationery Office, 1987. Pp. 
99. Is. (Id.) is the term quantitative, for the autJior 
has summarized and criticized the work of radio- 
logists where quantitative, rather than qualitative, 
results have bo^ claimed. All the important effects 
of X- and y-raye upon living tissues come under 
comideration in Part 1 — some at length, others more 
briefly* The author's chief aim is to direct attention 
to our scanty knowledge of the nature of the primary 
action of tliese rays, at the same time maintedning 
that this action is largely exerted on the nucleus 
of the cell and thereby on the cell processes that 
control growth. Part 2 contains detailed description 
of the author's experimental work upon the effects 
of X^ya and radium on the isolate frog’s heart 
and the eggs of CaiUpham erpthrocephalan The 


general plan of these experiments might well serve 
as a model for others, showing as they do the essential 
features of quantitative work. Mr. Scott's conclusions 
will not be accepted by all, but they will be treated 
with the respect that their sincerity warrants, and 
his views generally will prove a stimulant to research. 

The Protein of Yellow Enzyme 

Tkk importance of the ‘yellow is consider- 

able : its identification as lactoflavin-S'-phosphoric 
acid, of known stmotuj^, coupled with a specific 
protein, has been one of the outstanding achieve- 
ments in the laboratory of recent years. A successful 
attempt has now been made by Prof, Richard Kuhn 
and P. Desnuelle of Heidelberg to establish the nature 
of the protein {Berichte^ 1907 ; 1937), Normally 
such an analysis requires very considerable quantities 
of material, whereas the yellow enzyme is known 
in milligrams rather than in grams. The absorption 
process of Woygand lias enabled somewhat larger 
quantities of the pure yellow enzyme to be prepared 
so that the amino acids obtained on acid hydrolysis 
of the protein cotild be estimated quantitatively. To 
do this the latest miorobioohemical technique has 
been applied, colour reactions for the individual 
amino acids have been used to estimate them photo- 
metrically, and the hexone bases were separated by 
electrodialysis. The achievement is a striking one 
and an outstanding example of the delicacy and the 
advantage of this new technique. So far, no particular 
variation from the known proteins is shown either 
in the nature or the quantity of the amino acids — 
65 per cent of the nitrogen has been identified. The 
hexone bases are of importance, since the protein is 
attached through basic groups to the rest of the 
molecule in two places. It may be of significance 
that the total of histidine, arginine and lysine is the 
same as in the protein of hasmoglobin, but their 
relative proportions are entirely different. 

Insects and Mites in Stored Grain 

The attention of antomologists is directed to 
Miscellaneous Publications 25B (July 1937) of the 
United States Department of Agriculture, written by 
Messrs. R. T. Cotton and N, E. Good. This 80-page 
brochure lists the insects and mites associated with 
stored grain and cereal products from all parts 
of the world. Under each species is given its geo- 
graphical range, habitat, fo(^ habits, its parasites 
and predators together with its relative importanoie 
as a post : wherever neoessary, references to litera- 
ture are also given. Tlie various inyaders of grain» 
etc., are classified according to their status or, in 
other words, whether they are of major or minor 
importance or onl^ tnoidental pests. The^ are also 
classified taxononuoally, which facilitates easy refer- 
ence fW>m that point of view, 

Antarctic Vegetation 

An interMting geoeprephioal extenskm of the w>ahty 
fiqra of the Antarom legions In aa arti^ 

in the Polar Peeord of Jfily on the WOrh of ;tho 
B.R.S. //« Uni# reeentlj^^ 

Bowermg plantSt a grass 
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and a small caryophyllaoeoiis plant {Colohanihua »p.), 
recorded were poor and stunl^ apeoimene from the 
South Shetland and the north-western part of 
Graham Land, These two speeiee are now recorded 
from Signy Island which lies on the south of Corona- 
tion Island, the largest of the South Orkney group. 
The previous search by the Scotia oxjwidition for these 
plants on Laurio Island, another island of the group, 
had proved fruitless. The discovery of a liverwort 
on Signy Island is another extension of geographical 
distribution in the Antarctic. 

Origin of Lead Ores 

This problem has been recently discussed in the 
light of atomic weight evidence by Arthur Holmes 
(Econ, OeoLt 763-782 ; 1937). The lead dispersed 
tlirough rocks in minute quantities is called rock- 
lead ; it consists partly of common leeui, originally 
I^resent in the rock material, and partly radiogenic 
load, generated in the sajne lock material by the 
disintegration of uranium and thorium during geo- 
logical time (taken as about 2,000 million y<ws). 
From the available determinations of lead, uranium 
and thorium in various types of rocks, it is shown : 
(a) that the average atomic weight of granitic rock- 
lead should have decreased progressively during 
geological time from 207*21 at the beginning to 
207*14 at the present day ; (6) that the average 
atomic weight of basaltic rock- lead should have 
similarly decreased from 207*21 to 207*10. ,The 
atomic weight of rock -lead concentrated in cotunnite 
from the 1906 magma of Vesuvius is 207*05, a result 
wliich oonfirmH the inference that rock-Ieod has an 
atomic weight significantly lower than that of common 
lead. The atomic weight of common lead, that is, 
the leaf! oonoentrato^i in ore-depa<»its, is found to 
be 207*21 ±0*01 and — as far back os 1,300 million 
years — to be independent of the geological age of 
the ore. It follows that such ore -lead cannot have 
been derived from granitic or basaltic rocks, or from 
the sediments formed from such rocks, and that it 
has no genetic connexion with acid or basic magmas. 
Ore -lead must, therefore, have ascended from depths 
below the sialic and basaltic layers of the earth’s crust. 
The view of the late J. W. Gregory that “the source of 
the ores appears to lie in a zone deejjor tlian that of 
the ordinary igneous rooks” is thus loigeJy confirmed, 
so far as lead ores are concerned. The data for peri- 
dotites are too few to justify the extension of this 
generalization to ultrabaaio rooks and magmas. 

Earthquakes off the Coast of Northeni California 

The coastal portion of California is one of the most 
interesting earthquake regions in the world. This is 
due to the connexion of many of its earthquakes with 
the remarkable San Andreas fault that traverses the 
whole length of the State. As Prof. Byerly points 
tnit in a valua>ble paper {SuU, Sew* Soc* of America, 
27, 73-*96 ; 1937), recent earthquakes cluster in three 
segments of the fault, a nortliem one in the counties 
of Del Norte and Humboldt, a central om from the 
Golden Gate to San Luis Obii^ county* and a 
southern one in the Imperkl valley ; while the 
^■egions of i^peat displacement, such as tliat in 1906, 
occupy the h^tiervenittg portions. The frequent 
o^rrenoe of fsiry^uakes with their centres at sea 
off Humboldt Cmutty has led to the suggestion that 
there be atmther active portion along a linear 
beyond Punta Arow. The 
port of BysrfyV paper is devoted to the 


determination by two methods of the epicentres of 
three oarthqual^ in 1934, 1935 and 1936. Tho 
positions obtained by the methods ore in fair agree- 
ment. As, however, the distances of the points 
nearest the continued fault-line are about 23, 15 and 
45 miles, the author concludes that there is no real 
connexion of the earthquakes with movements along 
tho San Andreas fault. 

Carbonization of Coal at Low Temperatures 

The Department of Scientific and Industrial 
Research has published a report issued by the 
Director of Fuel Research of a test made on the 
plant of the National Coke and Oil Co., Ltd., at 
Erith, for carbonizing coal at low temperatures. The 
process consists in carbonizing a paste of about equal 
parts of coal and oil in rotary cylindrical retorts, the 
oil produced by the plant itself serving as vehicle, 
after removal of spirit. About 15 cwt, of coke was 
obtained per ton, ranging in size from 4 in. down- 
wards. It was dense, easily ignitable and Cosy to 
bum in 'oi>en About 10 owt. of this was less 

thsui i in. and was crusliod and hrit^uetted. 8*9 
gallons of refined mixed spirit was obtained per ton 
of coal and, in addition, oil suitable for Diesel engines. 
Both caking and non -caking coals were carbonized 
in tho plant, the retorts of which were externally 
heated, and for tliis purpose all the gas produced 
in the process is required. 

Infra-red Absorption of Hydroxy Compounds near 3 {x 

Many oompoimds containing the hydroxyl group 
have a sharp absorption band at 2*75{i and another 
wider band about 3(x, attributed to associated mole- 
cules. This association band diminishes on dilution 
with a non-polar solvent and on inoreasing tem- 
terature. An investigation of these bands for phenol 
and certain aliphatic and aromatic alcohols in solu- 
tions of carbon tetrachloride and other solvents is 
reported by Drs. J. J. Fox and A. E. Martin {Proc* 
Roy* Soc*, A , 1 62, 4 1 9 ; 1 937 ) and the results are ebarao- 
torizeni by the same intorast. thoroughness and 
comprehensive treatment which lias been a dis- 
tinctive feature of previous infra-red work carried 
out in the Government Laboratory. Phenol has been 
investigated in several solvents, and tlie intensity of 
its association band is proportional to the number of 
molecules not contributing to the shorter wave 
length band. Equilibrium between single and double 
molecules is set up at moderate concentrations, and 
the forces acting between such molecules are con- 
sidered on the basis of London’s theory of inter- 
molecular forces. With chloroform as aolvent, the 
intensity of the association band is reduced to about 
half the value with carbon tetrachloride. For both 
solvents association is reduced by increased molecular 
complexity in the series, PhGK, PhCH,OH,PhaCHOH. 
Ph.COH. Factors affect^ the locations and in- 
tensities of the bands in these compounds are 
discussed. The effects shown by normal and tertiary 
butyl alcohols are compared and data for stearyl 
and cetyl alcohols ore given. Infiuenco of structure 
on the CH vibration bands has also been studied. 
Aliphatic CH bands for CH, CH*, and OH, groups 
have constant intensity for the CH linking in each 
molecule and it is distributed among the one, two, or 
three CH linkings attributed resf^ectively to each 
group I whilst in aromatic alcohols the positions of 
the CH bands remain unaltered, but relative in- 
tensities not always retained. 
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An International Conference on the Theory of Probability 


T he Faculty of Science, University of Geneva, 
organiscee periodical international conferences 
on various branches of niathomaiios, A special 
oormnittoe presided over by Prof. R. Wavrts ohoosee 
and invites lecturers. Visitors are also welcomed at 
these oonfon'ruH^s, and invited to take j)art in the 
discussions. 

This year it was the turn of the theory of prob- 
ability. The Conference lasted the whole week, 
October 11™ 15. It was opened by Prof. H, Wavre 
and then addressed by its chairman, Prof. M. Fr^chet, 
of the Sor>)onne, who otatlined the trends and ct»n- 
flic ting tendencies in the r€>o©nt history of the theory 
of probability. Next, fifteen other papers on various 
subjects and various modalities of the probability 
theory were read and discussed in the presence of 
fifty to one hundred listeners. It is hoped that the 
contents of tho papers presented at the Conference, 
and also those of tlio aiithors who were prevented 
from attending, will be published soon, as separate 
numbers of the sorios “Actuality 8ciontifiques’* 
(Hermann et Cie., Paris). 

The purpose of those conferences is to mark and 
sum up the latoat achievements in tho particular 
branch of mathematics under discussion. Therefore 
the general tendency in pai)er8 presented was not 
necessarily to state and prove some particular 
theorems, but rather to describe the state of various 
theories, without going into details of proofs. It 
need scarcely bo said that this contributed greatly 
to tho interest of the proceedings, and it was possible 
to build up a general outlook on what is being 
achieved and what is being aimed at in the theory of 
probability. Below we give a s^ibdi vision which 
stiggested itself to us. It will be realized that any 
such classi66ation is only approximate and must be 
influenced by personal opinions. Therefore, while 
indicating the names of the authors of papers which 
seem to belong to one or tho other of tlie described 
directions, we wisli to emphasize that we ourselves 
could not recommend this classification os a totally 
objective one. 

First of all we may mention three different 
directions of work concerning tho very foundation 
of the theory, tliat is, tho definition of probability. 
As is the case with many othoi* mathematical sciences, 
tho theory of probability is designed to provide a 
model of certain processes in tho outside world. Here 
we have the first point of subdivision. There are 
fciioories aiming at representing primarily (a) the 
machine^ of frequencies in repeated trials and (6) the 
changes in the state of mind of the observers. Theories 
of the first kind have for their object to use prob- 
abilities pi, . . . pic of some events, supposed to 
bo known, in order to calculate tho probabilities 
• • Pm of some other events, but are 
totally indifferent os to ,how the values of p,, pi* . . * 
pu can be obtaineti in practice. On the other hand, 
this is the very question which seams to be central 
in the other theory (B. de Finetti). 

The theories of group (a) (W. Feller, M. Fr4chet, 
J. Steffensen, A. Widd) are again subdivided, First 
of there are what could be oollod the modernized 
classical theories, in which the probability is con- 
sideyed as an additive or an absolutely additive set 


function. Next there are theories where the prob- 
ability is being defined as a limit of a relative fre- 
quency, the existence of which is being postulated. 
All those directions were reprosento<l at the Con- 
ference, and there were lively discussions. The 
absence of F, P. Oantelli and that of R. v. Misos, 
who are important representatives of the directions 
mentioned and ha<l promised to read papers, was 
much regretted. 

Most of tlie work which did not directly concern 
the foundations was on the modernized olassicol 
theory. Here again several points of subdivision 
suggest themselves. One category rej^resents tho 
work on the perfection of the theory either by bring- 
ing in the mathematical accuracy in a fiekl already 
more or lees troatwi or by deducing new facts. Such 
wore the papers on a new theorem oonoeming tho 
Jaw of big numbers (H. Cramer), on the probability 
problems in mechanics (E. Hopf), on the arithmetic 
of probability laws (P. L^vy), and on the conception 
of independence (H. Steinhaiis). A paper promised 
by A. Wintner was g.eatly missed by the Gouferonoe, 

The original programme of the Conference included 
a number of papers on what could be called random 
curves, which is a new and most important branch 
of the theory of probability connooted with tliat of 
Markoflf chains. It was much regretted that the 
respective authors (S. Bernstein, V. Glivenko, A, 
Kolmogoroff, V. Roraanovsky and E. Slutski) were 
not able to be present, but it is hopetl that their 
work will be published with the others. Tho only 
paper in this direction, on the chains with complete 
connexion, was given by O. Onioesou. 

Further work concerned the applications. An 
extremely interesting paper was read by W. Heisen- 
berg on the probability statements in the quantum 
theory of waves. His most remarkable conclusion 
was that modem physics seems to require a new 
branch of mathematics involving the conception of 
an absolute minimum of distance. G. Pdlya discussed 
certain simple schemes of random experiments which, 
by some ingenious passages to the limit, lead to 
partial differential equations and distribution func- 
tions applicable in physics and engineering. On 
similar lines also was the paper by B. Hostinsk:^. 
These were recdly papers solving problems of mathe- 
matical statistics os defined by Borel : to And a 
system of random experiments (by drawing balls or 
tossing coins) such that the most probable frequencies 
of their results would approach closely those observwl 
in some field of application. 

Papers of a still more statistical character were 
given by E. L. Dodd, on the estimates of regression 
coeflioiontB based on the principle of maximum likeli- 
hood, by J, Neymon, on the tiieory of statistical 
estimation conceived as a problem in olossicsd prob- 
ability, and by N. Obreohkoff on the oases of oon- 
verganoe of the Charlier series, We regretted the 
absence of C. Jordan, who promised a paper on 
correlation. 

The programme of the Ck>nferENAoe included re- 
ceptions and parties ^ven by the Boc»$t4 de Physique 
et d'Bitstoire Naturefie, by Prof. Kurt Meyer, by me 
Faculty des Saimom myi by the 
mittee of the Conlerenee^^ D^irihg th&Bp reci^tons 
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we were oordially welooxned by Prof. G, Tiercy» dean 
of the Facility dee Sciences, and by Prof. F. Chodat, 
acting for the president of the Sooi^t^ de Physique et 
d*Histoire Natiurelle. The receptions wore much 
enjoyed, and ofTered a precious opportunity of per- 
soncd contacts and exchange of opinions and criticisms 
in private. When we were driven into the Jura and, 
imving turned a comer, saw the Lake of Geneva 
far below the road, and in front of us, behind the 
Lake, the glittering tops of the Alps, the exclamations 
of delight were mixed with unfinished sentences 
concerning point sets, measure, Bayes, etc. The 


cordiality of the hosts, among whom were Profs. H, 
Fehr, D. Mirimanoff, G. de Kham, and R. Wavro, 
culminated at the closing dinner on Friday night, after 
which the guests departed, carrying with them happy 
memories of the Conference and a feeling of gratitude 
to the hosts and hopes of future similar occasions. 

It was announced that another conference on the 
theory of probability will bo hold soon in Gteneva, 
and will deal more especially with problems of various 
applications. 

E. L. Dodd. 

J. Nkyman. 


The Birch 'Forests’ of Greenland 

By Dr. Nicholas Polunin, Department of Botany, University of Oxford 


D URINCI the past summer of general l>otanical 
work in the Julianohoab district-^limatically 
the most fav'ourable part of Greenland — special 
attention has been paid to the history and present-day 
ecology of the oft-mentioned but little known 
Greenland ‘tree* birch {Betula pt4hescen8 sens. lat.). 

In 1933 I was able to show^ that in Lapland the 
roots of the nearly related (perhaps conspecific) 
B, odorata Beohst, are able to conduct water actively 
through at least half a metro of hard -frozen soil, and 
moreover that whore the roots are unable to extend 
below the frozen surftioo layer, this generally dominant 
plant is absent or at least fails to attain proper ‘tree* 
form*. Much the same seems to be true of the Green- 
land iL pi4be8cen8 which, however, scarcely attains 
the form or proportions of a real tree. Its ‘forests*, 
which are generally confined to the xuoet sheltered 
fjord-head regions, consist for the most part of 
straggly bushes 2-4 metros in height. Moreover this 
scrub, at least in the district visited, appears almost 
always to be interrupted at more or less frequent 
intervals by patches of lower Sallees or dry liolien or 
herb associations — most often due to biotic dis- 
turbance but Hoxnetimea, it seems, to natural edaphio 
or other environmental conditions. Occasionally an 
individual birch will be found reaching a height of 
metres or a little more, while the maximum stem 
diameter observed was 26 centimetres. These larger 
trunks and indeed almost all the ‘trees* are gnarled 
and prostrate or obliquely ascending near the butts®, 
being often twice as long as they are high and generally 
growing several from a stool and away from the 
direction of the worst “foehns**. 

These peculiar winds, descending with gale force 
from the lofty ioe-oap, may be so warm and lasting 
as to melt all the enow even in the dead of winter 
and kiU whole patches of the shallow-rooted iPtwpe- 
frtwa and other ‘heaths* by desiccation when the soil 
is frozen near ' the surface and water cannot be 
absorbed to make good tlwit which is lost by trans- 
piration from the aerial parte. The result is that the 
ground vegetation in many places consists Ifi^ly of 
^^ryptogams which are temporarily able to withstand 
ft^ost connate desiooation. But the dominant 
biiohea — and probably also the Salices — have roots 
going down w below the deepest level (60 cm.) to 
whieh, so fipr as I have been able to determine by 
<%ging in ea4y summer and questioning the natives, 


the soil is liable to be frozen in the areas of the largest 
birches in winter. (Dviring the first week of August 
I was unable to find any ground-ice or temperatures 
below 2- 3® C. ev^en clown to depths of nearly 2 metres 
in the bogs in Tunugdliarfik Fjord.) 

There can be no reasonable doubt that the ‘trees* 
are, as in northern I^apland*, limited to areas where 
the soil is only frozen aiiperficially in winter, and 
that they can withstand the extremely inimical 
springtime foehns — -which may cause the buds to 
swell and sometimes burst into leaf, yet even small 
twigs are rarely killed — only by absorbing water 
from lower levels and conducting it up througli the 
frozen layers; for rootlets are to be foirnd almost 
everywhere extending to 1-2 metres, at which dejith 
sandy soil is in summer almost os warm as near the 
surface. Such regions, with relatively warm or at 
least unfrozen conditions of subsoil througho\it tlie 
year and supporting tree or tall bush growth over 
considerable areas, are by the biologist to be classed 
as Subarctic rather than truly Arctic in type ; for in 
the Arctic the soil is permanently frozen to a great 
depth, only the surface layer thawing out in summer. 

The presence or absence of a permanently frozen 
subsoil, which itself depends upon local physiographic 
as well as general climatic conditions, may largely 
determine the northern limit of tree growth in the 
world, at least in regions of relatively oceanic climate ; 
it may perhaps also afford a convenient standard for 
distinguishing between the Arctic and Subarctic where 
latitude and other criteria fail. 

The theory propounded by Ostenfeld® but already 
strongly refuted by Porsild* that the ‘tree’ birch was 
introduced to Greenland from Iceland by the Nordic 
colonists of the tenth century is quite untenable on 
geobotonical, sub-fossil’ and even written historical 
grounds. The Greenland ‘forests*, the dominants of 
which often approach 100 years in age and harbour 
junipers 200-300 or even more years old®, appear 
instead to be relics of a more geni^ postglacial warm 
period that probably lasted until about 2,000 years 
ago, accord^ to verbal information from I^of. 
l&ud Jessen and Dr, J. Iversen of Copenhagen, who 
have each carried out independent investigatians on 
the sub-foesil strata of different parts of south-west 
Greoiiland. These authorities and Dr. M. F. Porsild, 
who has spent most of the last thirty -one years in 
Greenland as director of the Danish Arctic Research 
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Station on Dicioo laland, moreover agree with me 
that there is no real evidence, either archaeological or 
otherwise^ for the popularly supposed serious de- 
terioration of climate since the time of the Nordic 
colonization. 

What was jirobably the strongest sxiggestion of 
such a change resulted from the discovery of the 
coffins of some buried Norsemen permeated by 
roots of plants but all frozen in summer* ; hut that 
was only in one place far o\it on the exposed ocean 
coast and in a Imd year and other quite unusual 
circumstoncf^s, as tlie late Fridtjof Nansen quickly 
pointed OTit in objecting to this suggestion ; more- 
over, the presence or absence of frozen soil conditions 
depends on a ntimber of factors of which aerial 
temperature is only one'®. 'I'hat the climate may 
have become somewhat drier and a very little cooler 
since the advent of the Norsemen seems quite 
possible, and indeed just around Eric the Red's estate 
at Qagssiarssuk where the biroh ‘trees' were extensively 
cleared, by the Norsemen they have failed to i^appear 
oven in the 400-500 years since the dying out of the 
ool<3riy. But there is no evidence of a change great 
enough to have b(^n, at tlie very most, more than one 
factor contributing in some degree to the downfall of 
their once flourishing civilization. 

Thus the peat deposits show no signs of any im- 
j>ortant change in the stimmer temperature since long 
before the atlvent of the Norsemen'^, while even 
if the climate hoe become drier the conditions are 
still dami> enough to support over largo areas in this 
district luxuriant grassy herb communities that afford 
some of the best summer pasturage I have ever soon ! 
Moreover the outlawed Eric, in what has wittily 
botm termed ‘the first real -estate venture’, called the 
country Qroenakmd ‘the green land’ merely in order 
that he might the more easily attract colonists from 
Iceland** — which suggests that the notoriously in- 
hospitable aspect of the coast is no mere present-day 
phenomenon. Finally, and perhaps most significantly 
of all, the tree and bush communities in some places 


show to this day what is with little doubt the same 
delimitation as they were given by cutting by the 
Norsemen and grazing by their domestic animals. It 
is inconceivable that the extremely fine equilibrixun 
existing between these ‘higher* oommtmities on one 
hand and the luxuriant alternating patches of grass 
and herbs on the other could have been maintained 
in the face of any appreciable climatic vagaries, much 
less a profound change ; while even if this remarkable 
community delimitation can only with fair certainty 
be stated to date from the final disappearance of the 
Norsemen, it seems highly probable that it is the 
result of long lasting biotic imf)ress and hence dates 
from well before that time. Even the temperature 
of the earlier warm j)eriod, which presumably corre- 
sponded to the sub -boreal of Europe, may have been 
only slightly above thaf of the present day, for no 
evidence has yet been fotmd of the ooourrenoe in 
Greenland in post-glacial tinjes of any plant formation 
or species which does not live there now. 

Since the above was written Prof. Jessen has informed 
me (1) that he has foxind plentiful fruits of Betula 
pttblescens s.L in peat layers from south-west Green- 
land that were laid down long before the advent of 
the Norsemen, which finally proves that the plant is 
indigenoxis ; and (2) that from the experience of 
many deep borings wiiich he made in the summer of 
1925 in the Jtilianeliaab district it was obvious that 
ice was quite absent from the ground. 

‘ NaTCRH, 138, 313 

* Oxford Univ. U.Phll. DlMicrt. 1935 (Abstract pubiisM at the 
Claroiulon 

* cf. ItosenvlnKB, Medd. om Or 0 nl„ 16, 135 (1896). 

* Poiuriln, UrcL, 84, 2 (193tt). 

‘ Kgl. Dan*H Videmk. SeUk. Biol Medd., 3, (8), 17 (1929). 

* Mfsdd, om Gr»nl, 08, (1), 57 (1032). 

* Trapnell, J, Bcol, 81, (2), 311 (1933). 

* cf, ItoscnvingP, Mrdd. om Orenl, 16, 135 (1896). 

* Norltitid, Medd. om Orettl, 67, 237 (1924). 

of. Nanacn, AvA, tUfnU ap Dei Nor$kP Vidmtk.^Akod. i 0$lo, 
nr. 8 (192«). 

•* Iversen, Medd, fra J)an$k Owl Foroninff, 8, 4 (1934). 
cf. Jdniwon, “Greenland**, 8 , 333 (1928). 


The Cyclol Hypothesis and the 'Globular' Proteins 


D r. D. M. WRINCH lios extended the cyclol 
theoi'y of protein structure to account for the 
existence of space -enclosing or ‘globular’ molecules 
(Proc. Eoy. Soc., A, 161. 505; 1937). 

I’ho cyclol theory 8howe<l that a molecular fabric 
could be formed on the basis of the polypeptide 
theory by assuming that the peptides did not lie 
fully extended but underwent rotation at the bonds 
to form hexagonal structures. A series of these 
containing 2, 0. 18 , . . 18 + 24n residues can 
form closed systems of regular geometrical form with 
three-way synunetry. The second member of this 
seri<^, called ‘cyclol 6*, forms the basis of the ‘cyclol 
fabric’. Other members of the series could, if it were 
desired, be used as the basis of geometrically regular 
two-dimensional fabrics. 

Any theory of the structure of three-dimensional 
molecules contakung several thousand atoms must 
take into aoootmt the mathwnatioal possibilitieB of 
distributing these in s|)ace in such a way that the 
resulting model will account for the known chemical 


and physical proi>ertiee of the substance in question. 
The cyclol f^ric can be folded along certain well- 
defined lines to form spaoe-enolosing models of reglilar 
geometrical form, without violatmg any of the funda- 
mental requirements of the cyclol fabric ; for ex- 
ample, truncated tetrahedra can be formed by bend- 
ing round the cyclol fabric without any distortion 
of the cyclol net. The truncated tetrahedra form a 
series which contain 72^ 288 . . . 72n* residues. 
These tetrahedral models, like the original ‘cyclol 6’, 
allow for polymerization, so that one, two or more 
of them can be brought together by apposition of 
their plane faces to form a series of polyxnera. 

The model oontaining 288 residues is of great 
interest for it would have a molecular weight approxi- 
mating to 35,000, which Bvedberg has found as a 
basic number for the nmleoular wc^hts of gldbular 
proteins. For example, insulin and albinnin 
(which on the cyclol theory o<ms>st 2$8 restcKies per 
moiecuie) have molecular we^ 

36,000, v^ile vaiicue other protetos Iwtvwm 
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weights approxinutting to 35,000 X 1, 2, 4 or 8. 
Many of these under conditions of varying pH can 
bretdt up reversibly into segments which are simple 
Hubniultiples of the original molecular weight. It is 
also interesting to notice that Bergmann and Niemann 
{Hince the above prediction) state that the chemical 
analysis of egg albmnm enables them to deduce that 
this molecule consists of exactly 288 residues (J. BioL 
(Mm., 118, 301 ; 1937). 

A series of models based on the truncated tetra* 
he<iron formed from the oyolol fabric and simple 
polymers of this, thus accounts satisfactorily for the 
of molecular weight series found in some 
‘globular’ proteins, namely, simple multiples of a 
basic unit of 35,000- 


TTie Problem of Leisure 

W E have not infrequently insisted upon the 
problem of leisure os one of growing im- 
portance, and have emphasized the inevitable effects 
of the application of scieno© to industrial processes — 
elTfX’ts which have been put under the hea<ling of 
‘technological unemployment’. As the machine 
lessens the volume of toil required from men and 
women, our social organization must be adapted to 
give the new services which will bo demandcHl of it. 
Already the move towards a reduction in working 
horn's is apjmrent and mxist bring with it a corre- 
sponding increase in the hours of leisure. How will 
that leisure be used ? 

The widespread interest in the i)ossible answers to 
that question was shown on November 18 when 
more than two hundred bodies were represented at 
a conference arranged by the National Institute of 
Industrial Psychology and the Britisli Institute of 
Adult Education. The problem of leisure was the 
problem which attracted that very large audience, 
and it wa« finally decided to set up a committee 
repTCftentativo of bodies willing to co-operate in the 
currying out of what might be called our first survey 
of leisure. It will consist in the first place of an 
investigation of the opportunities for leisure, for, 
clearly, any such survey will fail in its purpose if it 
neglect factors such as housing conditions, transport 
facilities, the extent to whi(?h poverty debars from 
participation in recreation, and other similar con- 
siderations. 

'i'he purpose of any report which may be drawn 
up 09 a result of the investigation will not be to 
interfere with or supplant the work of bodies already 
engaged in work afeeoting leisure activities, Init to 
assist them. 

The survey will be on brood lines and will recognize 
that, while many leisure ptirsuits recpiire organiza- 
tion, roBentment would arise from anything suggestivdT 
of coercion, patronage or intrusion on individual 
pHvatsy, 

The present suggestion is that the investigators 
should base their report ui)on a first-hand examina- 
tion of the facts in certain districts which would be 
Boleoted so far as possible as being typical of pre- 
valent oemditions. The following list of districts has 
compiled as one where investigations would 
doubtless be most profitable : a town of varied 
districts where the factories, dwellings and recrea- 
tjon^ iboilitaes within easy reach of one another ; 
» district where and their 

froin their work ; a 


developing district where the conditions of work and 
leisure have been planned, but where the population 
has grown up without local civic conditions ; a 
developing, but unplanned, district ; a district 
where varied industries are scattered amid rural 
surroundings ; fuid a poinilar holiday resort, with 
special reference to the increasing extension of the 
holiday season beyond the summer months. The 
increase of holidays with pay, the raising of the age 
of entry, and the lowering of the age of exit, from 
industry and the incidence of shift work are all 
factors which must be taken into consideration as 
the investigation proceeds. Duplioation of effort will 
be avoided and investigators will l>e asked to dis- 
tinguish carefully between the collection of fact, the 
collection of opinion and their own conclusions. 


Science News a Century Ago 

Anniversary Meeting of the Royal Society 

At the anniversary mooting of the Royal Society 
on November 30, 1837, the president, H.R.H. the 
Ibikc of Sussex, being prevented from attending by 
illness, liis address was road by Francis Daily. In 
the report of the Coxmcil for the year, it was said ; 
“The principal business of public interest which hew 
occupied the attention of the Council relates to the 
extension of accurate magnetioal and meteorological 
observations in different parts of the world. 

“A oommimication having been made by Lieut. 
William Denison, of the Royal Engineers, of a pro- 
posal from General Mxilcaster, Inspector- General of 
Fortifications, that the officers of engineers generally 
should be employed, imder the direction of the R^xyal 
Society, in promoting the advancement of science, by 
coi'rying on connected series of observations relating 
to Natural History, Meteorology, Magnetism and 
othei* branches of physical science, and suggesting 
an application to Government for a grant of funds 
necessiuy for effecting so desirable an object ; a 
Committee was appointed to consider the proposed 
measure, and of the means to carry into effect the 
recommendations contained in the letter of Baron 
Von Humboldt addressed in April last to the Presi- 
dent. Conformably with the report the Council fixed 
on the ten following places, namely, Gibraltar, Corfu, 
Ceylon, Hobart Town, Jatnaica, Barba<los, New- 
foundland, Toronto, Bagdad and the Cape of Good 
Hope as being the most eligible foi* oanying on 
magnetic observations . . . these places being per- 
manent stations where officers of enginoers and 
clerks are always to be found.” A grant of £600 for 
instruments was afterwards obtained from the 
Government. 

Award of Two Copley Medals 

The report of the Council also referred to the 
award of the various medals, two Copley Medals 
being awarded on this occasion, one to A. C. Beoquerel 
and the other to J. F. Daniell. The award to Beoquerel 
was “particularly for the production of crystals of 
Metallic Sulphurets and of Sulphur ; by the long- 
continued action of electricity of very low tension. 
In the memoirs particxdarly referred to by the 
Council ha haa espaoially in view to expleun, by the 
s^tmey of electricity of very low tension, continued 
for an indefinite the ooearrenee of orystalked 
substanoea in mineral veins. By his work Mr. 
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Becf^uerel han opened up a new field for inquiry 
and diBOovex^, in which lie haa himHelf gathered the 
first fniita, but whicli still offers to future labourers 
the prospect of an abundant harvest of Itnowledge 
as regai^ both the recomposition of cryatalised 
bodies and also the processes which may have been 
employed by nature in the production of such bo<lies 
in the mineral kingdom/’ 

Antoine C4ear Brcquerel was born on March 7, 
1788 and died on January 18. 1878. After passing 
through the ficole Polytwlmujue, he served in tht^ 
French army for a short time but soon quitted the 
service and devoted himself to scientiho research. 
He was one of the fotmders of electro-chemistry. He 
was admitted a member of the Paris Academy of 
Hoionces in 1820. Becquerel was appointed to the 
chair of i>hyHic8 in the MusOe d’histoiro natxirello in 
1837 and this post he held until his death. He was 
sucoeedod in the chaii' first by his son Alexander 
Fdmond Becciuerel (1820-91), and then by his 
grarulaon Antoine -Henri Bfxjquerel (1832-1908), the 
discoverer of radioactivity. A statue t)f Antoine 
C<^r Becquerel was unveiled at his birthplace, 
ChAtillon-sur-Loing (Loiret), in 1882. 

Level of the Caspian Sea 

In a letter written from Dorpat on Docombor 1, 
1837, to Alexander von Hxunboldt, Friedrich von 
Struve, the famous astronomer, roferring to the 
geodetical operations oarrie<l out by the order of the 
Emperor of Russia to determine the level of the 
Caspian Sea, said, “Our travellers G. von Fuss, 
Babhtr and Sawitsch liappily completed their laborious 
task on the 23rd of October, I have just received 
the reports and a copy of the joximals from the 
village of Tsohornoi-Rynof, near the station of 
Kolpitsehja (on tlie road from Kisljar to Astraehan) 
dispatched on the 3 1st of October (N.S.), The rapid 
progress of the operations made it impossible to keep 
up the calculations at the same pace. Our travellers, 
liowever, have gone through the whole and are able 
by a preliminary calculation to state at once the 
following result as very near the tnath i—thcU the 
Caepian Sea is really considerahly lower than the 
Ewdne : vw., 101*2 Russian ^ 9^*9 Paris feet. 
This preliminary result is warranted to be correct 
within five feet” (Athenaeum, Dec. 23, 1837). 


University Events 

BiKMrNOHAM.-'At a special meeting of the Court 
of Governors held on November 18 the pro-chancellor 
(Mr. Walter liarrow) presiding, the resignation of the 
vice-chancellor (Sir Charles Grant Robertson) was 
accepted, the resignation to take effect on September 
30, 1938. The appointment of the vice-chancellor has 
hitherto been m^e by the Crown and no age limit 
was attached, but by an alteration of the statutes 
(in 1927), future appointments wena to be meuie by 
the ('ourt and an age limit of sixty-five years was 
fixed. The pro -chancellor explained that, on approach- 
ing this age. Sir Charles voluntarily placed the 
continuance of bis ai>pomtment in the hands of the 
Council, wlio expressed the wish that he should 
remain in office until the completion of the new 
Central Hospital and Medical School, which owed so 
much to hk vision and patient work. Asit is expected 
that both buiMings will be finished by next summer. 
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Sir Charles desired that he should retire on Septem- 
ber 30 next, when he would have reached the age of 
sixty-nine years, 

The Court then proceeded, for the first time, to 
elect a new vice-chancellor, and the pro -chancellor 
proposed, on behalf of the Council, the name of Dr. 
Raymond E. Priestley, giving an outline of his 
remarkable achievements. 'fhe proposition was 
seconded by tlie vice -principal (Prof. J. G. Smith) 
and warmly supported by Sir Gilbert Barling and 
(from pei'sonal kriowledgo) by Mr, J. H. Reynolds, 
Prof. M. L, Olipliant and Prof. Letw, The Court 
unanimously elected Dr. Priestley. 

After the meeting of the Court a porti-ait of Sir 
Chaiiea Grant Robertson (by Mr. James Gunn), prt^- 
sented to the University by 225 subscribers, was 
im veiled in the Great HAIi by the wife of the pro- 
<ihancellor. 

Earlier in the afternoon Mr. T, E. Harvey, M.P. 
(Combined Universities), had formally opened St. 
Francis’ Hall, a chapel given to the University by 
Mr, and Mrs. Edward Cadbury for tlie use of the 
undergraduates . 

Camhhidge.^^ — A research studentship at Emmanuel 
College will be awarded in July 1938. Preference will 
be given to Candidati3« who have already complotod 
one but not more than two years of research. The 
studentship has a maximum annual value of £160, is 
awarded and normally held for two years, but may 
bo renewed for a third. The studentship is not 
tenable by a woman or by a member of the University 
of Cambridge. Further information can be obtaincfl 
from the Master, Emmanuel College, Cambridge. 

An appointment to a research studentship at 
Christ’s College will be made at the end of July 1938. 
Candidates must be men who will have gre^uatecl 
before October 1, 1938, at some vmiversity other than 
Cambridge, and who have nt)t commenced residenc*) 
in Cambridge at the time of election. The student- 
ship will bo normally held for two years, but it may 
be prolonged for a third year in exceptional oiroum- 
stances. It is of annual value not exceeding £200. 
Further information can be obtained from the Master, 
Christ’s C’ollege, Cambridge. 

Leeds. — ^D r. J. W. Orr, lecturer in experimental 
pathology, was elected to the post of reeider. Dr, Orr 
is also assistant director of cancer research. 

The following appointments have been made : 
Dr. H. G. Garland as clinical lecturer in medioitie 
and honorary demonstrator in medical pathology ; 
Dr, J. A, Price as honorary demonstrator in me^^ioine ; 
N. Lissimore as honorary demonstrator in pathology ; 
F. R* W. Hemsley and I. J. Keidon honorary 
demonstrators in anatomy ; Mias Florence O. Bell 
as research assistant in textile physios, 

London. — ^Prof. A. J. Allmand has been appointed 
as from August 1, 1938, to the Daniell chair of 
chemistry tenable at King’s College, Since 1919 
has held the University chair of chemistry at that 
College. 

The following have been ajjpointed University 
readers : Dr. L. P, Garrod (St. BarUiolomew’s 
Hospital Medical Ooll^) in baoterioloj^ ; Dr. C» F* 
Goodeve (Univemity Oollege} in dienSt-ry ; 0* W. 
Dannatt (Imperial Collage — ^Royal School of Minas) 
in matallurgy ; Dr, H, J. T, EUbe^bam (Imp^ial 
Oolte^ of Soienoe and Technology) in phyttioal 
efaemiatTy, 
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Societies and Academies 

Paris 

Academy of Sciences^ October 11 (O.R., 206, 5H5-'H32). 

PiBKRE Lkjay : The abMOqytioii of 8olar radiation 
by the atmosplioro in band A, From a diacuBsion 
of the results obtaintKl from the study of more than 
two liundretl sjieotra taken over a j^sriod of two yearw, 
it is concluded tl»at the oxygen btmd A is entindy 
of telluric origin. Tht) view of W. H. J. Childs that 
the effeotivH.^ width of a line is proportional to the 
square root of tiie atmospheric mass is not supporte(l 
by these observations. 

Lttcikn Danikl : HenMlity in the doHcen<l#iiitH of 
Hvlmnitiiis Dar^mnii, 

J, O. VAN tV>R>»t7T : A new gejieraJizntion of 
the (3oldbu(sh-Vinogradow theorem. 

Jean DiEUDONNii : Continuous numerkial fimc- 
tioiiH defined in a product of two coinpocd, spaces, 

Hkniu C'artan : Tht; theory of filters. 

Antoine Apfkht : The (iffeotive definition of 
nearly isometric measiu'emonts mid on th(^ generalized 
limit of M. Banach. 

Cahi.os Biookhi : The singularities of Laplace 
intograls, 

Robert Silbkr ; The idea of traction and of tlie 
yield of the propelling sci’ow and on the deviations 
existing between the internal and offbotivt^ char- 
acteristics. 

V. DolejSek and M, Taykrle : A focusing effect 
for X*rays by means of a crystal with variabU^ 
inemwation. 

Maurice Pakodi : The characteristic frer|iiencie« 
of chlorates, broinatt^s and iodates. A comparison 
of the Raman and infra -md spccitra gives data for 
deciding between the plane or pyramirUd structure 
of the gi'oup XOa. The latt(T a})iK>ars to agnR> better 
with the experimental facts. 

Raymoito Dki>aby, LffeoN PiAUX and Anur^: 
OnrLLEMONA’J’ : The application of the Rarnan offecd to 
the study of some cases of allyl-propenylic isomerism. 

Aokein PERR»rr : ReseaTches on thf^ anhyilroiw 
cy amides and eyonainides of iron, cobalt and nickel. 

Jean Albert Oaittiek ; The hydrogenation of 
some nitrogen substituted by means of 

Raney nickel, 

Mixe. Y. Boisse de Black : An outcrop of 
Cantal basalt subsequent to a glaciation of the valley. 

E. Saurin : The pi'esenoe of the fossil -bearing 
Norian on the coast of Bouth Aimom. 

QtoARB Watkriajt and Epouard R<»oh : The 
Gothlandian of the Haul - Atlas to tht^ east of Marra- 
kech. 

Fbanz Baertb and Romain Vanpewueu : The 
alkalinity of the ash and loss of chlorine on incinera- 
tion. Experiments on the loss of chlorine with 
corresponding formation of potassium carbonate when 
solutions of sugar containing potassiiun chloride are 
incinerated. 

ANXmi^ Goris ! A tear-producing principle in the 
roots of Ranunculus Tkora. 

Paul Mathias : The evolutionary cycle of a 
trematode of the family Allocreadiidfe {Allacnadiu?n 

i^NRy Bch>vab : Changes in the hyperglyoasmic 
action of adrenalin by tlie addition of zinc salts. 
The hyperglyosemia caused by adrenalin is increast^d 
its duration inen^ased when zinc chloride is 
aunultaneously inieotod with the adrenalin. Similar 
?®oots have been previously noted for insulin and 
It is ccHicludod that the eftects in both cases ore due 


to a modification of the cellular siibHtratam, probably 
a change in the colloidal structure. 

ANDRit Lwoff and Hisatake Dtibi i Pyrimidine 
and thiazol. factom of growth for the Hagollate 
Polyiouhella oaca. 

Washington, D.C. 

National Academy of Sciences (Pror., 23, 461) -533, 
tSfq;)t. 15). 

R. F. Kimball : luheritanee of nex at endomixis 
in Faranmeium aurelia. Tlie race found l>y Sonneborn 
to liavo sexoH 1 and If was used. Aw fotmd by 
Sonneborn for conjugation, sox is segregated at the 
fir*rtt fission after the formation of the anlagen (the 
jHirtions of micro -nuclei which will form the new 
mega-nucloi at eiidomixis). )Sex ratios of 1 ; 1, 1 ; 2 
anti 2 : I wore found. 

L. G. Dunn : A third lethal in the 7’ (brachy) 
series in the ho use mouse. 

E. Ha DORN ; An m^celt mating (effect of normal 
“ring-glantls*’ on puparium formation in lothal larv® 
of Dromphila nheLano^fafttar, In the mutation “lethal 
giant”, no pupie are pioducod ; puparium formation 
occurs, but at a lattT period than in the normal 
indivklual. Injection of '‘ring-gland”, a ainall body 
located (iorsally bt^twetai the twt) hemisphtTes of the 
“brain”, occtJei-att^s puparium formation, suggtvsting 
that this gland produces a jmpation hormone. 

B. P, Kaufmann and M, Demereo ; Fretjuency 
of indu(?etl breaks in chromosomes of Drosophila 
ni’elanogmhr. Cytological analysis of salivary gland 
nuclei shows tliat breaks octair with equal frequency 
in tb(^ y-chromosomoR, which are geiudicaliy inert, 
and in the autosomos, which ain* geuetit^ally active, 
suggesting that the stnicture of the ediromonema is 
similar in all rt^gions of ti»e chrornosonujs. 

F. D, Murnaouan : The direct piwluct of irre- 
ducible r('presentations of the syimnetric group. 

W. E. Sewell : Degree of a|)proximation by 
polynomials — problem a. 

G. A. Miller ; Sets of independent generators of 
a finite group. 

D. H. Hybrs : On functional equations in linear 
topological spaces. 

W. J. Robbins and F. Kavanauh : IntermediaU^ 
of vitamin Bj and growth of Phyoomycos. Th*5 
thiazole and pyrimidine comiKments of the vitamin 
appear to be utilized in moleoularly equivalent 
(piantities when offered as mixtures of varying pro- 
jjortioiis. This suggests that Phycomyces requii*es 
vitamin B, and synthesizes it from the intermediates, 

P. W. Wn>«ON and E, B. Fred ; Mechanism of 
symbiotic nitrogen fixation. (2) The pOj function. 
Kxjieriinents in whicli the partial proasuro of oxygon 
was varied lead to the view that molecular oxygen 
is not directly concerned in symbiotic nitrogen fixa- 
tion. IndirtKitly it is important for its influence on 
the i^arbohydrate motaboliam, 

A, H. Holway and W. J. Crozieh : The law for 
minimal distuimination of intensities (2). Experi- 
ments in which area of application on the skin is 
varied in extent and mechanical pressure is kept 
constant, support the findings with visual and auditory 
stimuli that least disoriminable difference of intensity 
decreases witli increase of stimulus. 

W. J. Oroiukr, E. Wole and Gertrud Zerkahn- 
Woi-K : Specific; constants for visual excitation, The 
mean critical illumination for res|>t>n>w? to Bicker was 
measured as a function of ftirl^r frequency for a 
numl)er of teloost species. The results provide sup- 
port for the theoretical objection to the practice of 
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averaging data from iiidividualM not neoeasarily 
genetically alike as regards the property invest igateil. 

J. HAKHiTON ; Bates of absorption of radio- 
Hodinm in normal human subjootH. Radto>sorltum 
was prepared by bombardment of ordinary sodium 
chloride with deuterons from the cyclotron. The 
ladioactive salt was dissolved in water and given 
orally. The radioactivity of the hand was measured 
by a Geiger-Muller counter held in the hand, the 
hand and forearm being enclosed in a thick lead box 
to shield the counhn* from radiation from the body. 
Absorption of radio -sodium begins within a few 
minutes and is apijai'ontly comjileted in 3-10 hours 
in some subjects. The method offers a new means 
for the study of the metabolism of sodium and other 
elements. 

S. F. Cook, K. G, 8cott and P. Abblson : De- 
position of radio phoKphoniH in tissues of growing 
chicks. Rwlio phosphorus prepared from red phos- 
phorus by the cyclotron was fed to growing chicks, 
which wore killed at different periods after adniinietra- 
tion ; the radioactivity of thirteen tissues was 
examined. The results were in general agreement 
with those of Hcvesy and of the Italian workers under 
8ogr^. Radio-phosphorus was found in all tissues 
cxamiiu^d, but particularly in the skeleton and 
inusculatuffs (^oiuparison of the jvctiviiies at 4 days 
and HO days after administration showed marked 
movement of radio -phosphorus from muscle and 
intestine to bone, bone marrow and brain. Bpleen 
showed liigli content of r^^dio -phosphorus at all times. 


Forthcoming Events 

[Mi'i'tiniiit nuirktd vnth an (w/emJb are open in the jruhlic,] 

Monday, November 29 

I'NIVKRSITV OF Lkkom, af ft. If). — Prt>f. T, H. Pear : “The 
Place of Imagt^ry in Mental Prt)ceB«o«”.* 

Rovae SOCII5TV OF Arts, at 8. — Prof. J. C. Drummond : 
“Histcrical Studies of English Diet niid Nutrition” 
(Cantor LoctiircK). 

Roy At (5KOOHAPHTCAL SociKTv, at 8.30, — L. Christensen ; 
“Recent Reconnaissance Flights in the Antarctic”. 

Tuesday, November 30 

RovAiy SociKTv, at 2.30. — Anniversary Mooting. 

Sir William Bragg, P.R.vS. : Presidential Address. 

Institution of Chemical Knoinekhs (at the Geological 
Society, Burlington House, Piccadilly, W.l), at H. — 
Prof. A. hVeundlioh : “InduHtrial Applications of 
Su)XM*sona‘ Vibrations". 

Wednesday, December 1 

Institute of Fuel (at the Institution of Mechanical 
Engineers), at 7. — Joint meeting with Institution of 
Bruiting and Ventilating Engineers. 

H. L. Pirie and I. Lubbock : “Fuels for Heating 
and Hot Water Supply”. 

Thursday, December 2 

Chemical Sooustv, at 6. — Diactmion on “The Influence 
of Structure on the Action of Parasiticidal Drugs” to 
1 h> opened by Dr. T. A. Henry. 

Kino's College, London, at 5.30. — Prof. J. Chad wick* 
K.R.8. ; “The Artificial Transmutation of Matter” 
(succeeding lectures on IkHtembor 7 and 8).* 

Friday, December 3 

Royal Institution, at 9.— Prof. Irvine Masson i “Iodine”, 


Appointments Vacant 

AppijICationh ttfe Invited for the fnUowiiig appolutmentH, on or 
before the daten mentioned : 

Ekhkarch Chkmist for the Bone He^eareh and Development 
AsioeUtlon, Ltd.— Fmf. M’. A. Bone, Imperial College of Scleneo and 
Technology, London, H.W.7 (November 29). 

BcnSNTlFlc OFFICKKS AND ASSISTANTS In the Kxplostvcs Direotomto 
and the Ballistlcu Directorate of the Research Department, Woolwich 
— The t-hlef ftuperliitondeiit (DewontM^r 3), 

(CHEMISTS for t|»e War Department ClHimlnt — ^The Under- Secretary 
<if Hfcato (C, 5), War Office, H.W.l (December 6), 

Physicist in the Research Ijaboratorles of the O.K.U.. Ltd., Wembley 
— The Dlnv-tor. 

Vktkrisarv Kkhhakc'u Okkicbrh in Kenya—Tln' Director of 
Iteeruttment (Union iai Service), ('olonial Office, 2 Richmond Ternw^r, 
S.W.l. 

RB8BAR0H Physicist to the Printing and Allied Trades Research 
Asi40<}iAtlou, D) Robin Hf>od Court, London, E.C.A— The Director of 
Research. 


Official Publications Received 


Great Britain and Ireland 


Friends of the Hebrew University of Jerusalem. Annual RciMirt, 
lfl3fl“7. Pp. 20. (D>ndon : Friends of the Hebrew University of 
Jerusalem.) [311 

Report of the C'ouncU of the Royal lnstltutA>, of International Affairs, 
1930-1937 : Eighteenth Annual Oeiicral Meeting of the Institute, 
November 2nd, 1937. Pp. 1I2. (London: Royal Imtitute of Inter- 
national Affairs.) [311 

West of Beotland Agricultural College : Plant Husbandry Depart- 
ment. Rwearch Bulletin No. : Boron In Agriculture, By Dr. H. w. G. 
Djnnis and Dr. D. G. O’Brien. Pp. 98^ 14 plaU-s. (Glasgt>w' : West 
of 8(x>tland Agricultural College.) [411 

Abstracts of Dissertations approved for the Ph.D., M.8c. and M.UU. 
Dcgn^'N in tiin University of ('ambrldge during the Academical Year 
193« 1937. (Publisbed by Authority.) Pp. U4. (Cambridge: Printed 
at the University Press.) [611 

Chemical Changes and t^iauces. By Hir Martin Forster. (29tli 
Btreatfeild Memorial Leeture.) Pp. 21. (I/ondon ; liistltuii' of 
Chemistry.) [HU 

1>ei)artmetit of Krlelitlfle and Industrial Hrseareb. Nummary of 
I*ri>gres« of the Geological Survey of Great Britain and the Muscuin 
of iTaetieai Geology (or tlip Year lOSft, Part I, witlii ReiM>rt of the 
Geological Survey Board and Remn't of the Acting l)iroet4>p. Pp. Ill [ 
90. (Ixmdon: H.M. Stationery Office.) U. dd. net. [911 

TA>ndon Seluwl of Hygiene and Tropical Medidne (ihiivnrsity of 
London) incorporating the Ross institute. K4>port on tlie Work of 
School for tile V'ear 1930 37. Pp. xvUl 1 115. (Jitmdon ; Jx^iidon 
.sdiool of Hygiene and Tropical Medicine.) [1011 

Lily Year-Book, 1937. (No. 0.) Pp. iv 4- 153 I- 25 plates. (Loudon : 
Rt)yal Horticultural Society.) l*apor, 5#.; cloth, 6s, |12U 

Tropical Diseases Bui let hi. Vol. 34, Supplement : Medical and 
Sanitary Rciwrts iVoin Briilsb Colonics, Proteot-orates and Dcpfmd- 
enoies for the Year 193.5. Siimmarlxed Iw P. Granville Edge, Pp. 
2H7. (London : Bureau of Hygiene and Tropical Mcdlchic.) 7s. W. 
net. (1211 

Other Countries 


Annalen van de Sterrowacht tc Leiden. Deel 17, Btuk 1 : A Study 
id the Dovible (^Kister In Peraeua, based on Photograpliic Magnitudes 
and Effective Wavelengths derived from Plates taken by E. HorU- 
Kpriing at the Potsdam and Mount Wilson Observatorlm. By P, Tb. 
0(wti7Thoff. Pp. 120-1*4 maps. <lA)id©n: Sterrewacht.) [All 

Commonwealth of Auatmlia : Council for Scicntlflc and ludoatrial 
Researcl). Pamphlet No, 71 : The Grazing of Sheep on In^rovad 
PasturcB ; Its Effect on Superffne Wool, By I. Clunloa Ross, nTP, H. 
Graham. Helen Nowtoii Turner, H. B, Carter and H. Muua. Pp. 
24 f 2 plates. Pamphlet No. 72 : Needle Fualon of Species of 1Hnu$ 
In Southern New South Wales ; Progress ReporL 1989-36. By Dr, 
W. V. Ludbrofik. Pp. 23*f3 plates. Pamphlet No, 78: Propi^fes 
of Australian Timbers. Part 2 : Brown Malfet iBwaiypm 
By Ian Langlanda. (Division of Forest Products : Touhnloal Paper 
No. 23.) Pp. 20+4 plates. (Melbourne : Government Printer.) {Ml 
Department of Education : Baroda State. Lecture 86rles, 198(b'87, 
lAtctore No. 2 : Borne Facts relating to Educative Employment. By 
( 'apt. J. W. Pctavcl. Pp. 14. (Baroda : Departipont Of Education!) 
1 anna. [811 

Union of South Africa : Department of Mlnee : GeoJogloal Survey. 
The Geology of fK>rtion of the Coastal BeR near tlw Gamtoos VaUey. 
Cape Proviiice ; an Exptanatlou of Sheets Nos. 161 Ko^h and 161 
South (GamtiMw Elver). By Dr, S. H. Haughton, Dr. M. F. From- 
murae and 1). J. L. VUwer. Pp. 64. (Pretoria : Oovcroirtoat Printer.) 
r>«., Inoiading Mapa^ (l6l i 

U.S. Department of the Interior : Office of Education. VooattopM 
Education Bulletin No. 164 (Agricultural Series, No. 40) ; Analyses 
of Special Jo\)S in Ouallty MUk Production ; Procedures and F^- 
tides fbr Quality UlRc Froductioa on Farms. Eevtsed odlridn. 

Pp. v-fi5. (Washington, D.U. : Government PrinMug Office.) A 

cents. (lau 

Dlvtolon of Fish and Game of OaUfbrnta ; Bureau of Marine 
Flshctries. FUdi BuUctln No. ^ : Shwm of Cattfomia Raines 
in the Dlfleieht Areas of the Moittrrcy and Hftn ;)Pedm Begtons. By 
J. B. FhUt^. Pp. 88. (Terminal Istomt, Cirilf. : 

Fisheries SS&ratory.) Kau 




Racial Doctrine and Social Evolution 


I N tho now not inconsiderable list of men of 
eminence in anthropological studies who hare 
paid tribute to the work of Thomas Henry Huxley 
in the Huxley Memorial Lecture of the Royal 
Anthropological Institute, now approaching near 
to its fortieth year of delivery, no one, since the 
inaugural lecture in 1900 by Lord Avebury, the 
intimate friend of both Huxley and Darwin, has 
been more felicitous or more opportune in the 
choice and treatment of subject than was Prof. 
H. J, Fleure, when on November 9 he addressed 
the Institute on “Racial Evolution and Archaso- 
logy” (see page 981). In making the classification 
and distribution of races the basis of his argument, 
he dwelt on an aspect of the study of man with 
which Huxley was closely concerned, and at the 
same time, by associating racial studies with the 
results of archssologioal and cultural research, be 
was able to draw certain inferences as to the forces 
making for the upward progress of mankind, which 
would have commended themselves to one whom 
Prof. Fleure and his colleagues witiiout exception 
would regard as their master. 

Prof, ^eure struck the keynote of his leot\ue 
when in his opening sentences, speaking of Huxley, 
he said : “His championship of the free conscience 
is more than ever needed to day, when in not a 
few countries the pursuit of the Bcmtm of man is 
being seriously affected by non-soientific views.” 
The evil, however, as Pnff. Fleure went on to show 
at a lat^ stage in his lecture, is even more grave 
than these words would suggest. It is not merely 
that niuiial theory is being constrained to lay false 
emphaais Oil tl^e part played by the racial factor 
atui fay kk&n/d advanoeimit of oiviliaa* 

tion, as as 1 ^^ the ohiut^actw and standing of 
those raosi^ but racial dootoine is made the 


instrument of attack on that freedom of conscience, 
of which it was Huxley’s conviction that the pro- 
cess of growth is in a very deep sense the essence 
of progress in the development of civilization. The 
call of the blood — ^in other words, the claims of 
the group— are made to transcend and override 
personal right to the exercise of individual 
judgment. 

The conflict between authority and the right to 
individual judgment, in which Huxley and other 
great figures of the latter half of the nineteenth 
century were so long and strenuously engaged, 
had seemed to be won— fully in the field of science, 
where truth alone, without regard to pre- 
possessions resting on extraneous consideration, 
was accepted universally as the acid test of' 
validity. It is unnecessary to recall the course 
of events by which, since the Great War, soienoe 
in certain countries has been harnessed to political 
ideals of varied complexion ; but the perversioa 
of ethnological science to support the authority 
and supremacy of the group over freedom of 
thought and judgment has been tragic in its 
oonsequences, both socially and in the field of 
soienoe. 

In his survey, vast in space and time, of the 
evolution of races and of their migrations over the 
surface of the globe, and of the part played by 
these races, each in their turn, in the development 
of civilization, Prof. Fleure was in a podtion to 
demoustiate that the history of mankind is a 
story of the development of individuality and its 
emancipation from the chains of the social group, 
which, indeed, he fuggeeted may perhaps be 
ixBGed back as a reUc is even pre-human days. 
In every {^hase of cultural growth, from the stage 
of the food-gatherer to the higher forms of 
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civilization, there is evidence of increasing 
purpose”. So far from society l>eing, as the political 
philosophers would have it, a system of restraints 
imposed upon the original freedom of man in his 
natural state, the history of human progress, as 
Prof. Pleure interprets the evidence, is the story 
of the emancipation of the individual conscience 
from the suppressive influence of group pressure, 
which favours mediocrity alone. 

Nor does the theory of the superiority of the 
racially homogeneous group as a progressive force 
recseive any support from racial history. As 
anthropologists generally hold, and as Prof. Fleure 
agrees, it is probable that no society, at least of 
any size, is composed of a racially homogeneous 
group, nor has been so composed since at least 
the days of the food^gatherers. Further, as Prof. 
Fleure went* on to point out, in a society com- 
posed of racially heterogeneous groups, such as 
have been formed in the course of the kaleidoscopic 
movement of racial migration which has been 
taking place for thousands of years, there is 
evidence to show that adjustments and com- 
promise have taken place between the different 
groups, each of which has had its own racial 
history behind it, and, possibly, each with its own 
characteristic meiftal attitude and outlook. 

Prom the conflict, however, which thus arises, 
when the ritual of one port is set over against 
the ritual of another, discussion takes place, and 
as Prof. Fleure puts it, leads to the valuing of 
justice rather than ritual. This must have 
happened even with such a military caste as the 
Nordics, whom a perverted racial theory has 
elevated to a pinnacle which is less than deserved. 
For even in the larger groupings which seem to 
have come about through the domination of tillers 
by herders, especially when the latter have been 
of a militarizing tendency, the group developed 
with a diversity of tradition and with diverse 
ranks of a hierarchical society, and nearly every- 
where the result has been that the immigrant 
rulers have hod to accommodate themselves 
to the prejudices and customs of the subject 
masses. 

It would appear, in fact, that the dogma of the 
political philosopher that the development of 
society is from status to contract, when inter- 
preted in the light of the evidence of ethnology 
and archaaology, mtist be taken to mean that in 
the development of civilized society the line of 
progress has been, not a class oonfliet, bat in the 
direction of an ultimate adjustment of rights and 


privilegeB among those varied sections of society, 
which may in fact be rooted in diverse racial 
origins and are oei^t^unly linked with differences 
of tradition and social outlook. Such an adjust- 
ment to be lasting cannot be imposed by superior 
authority but must be the result of free and 
unfettered discussion. 

“What does not Britain owe”, asks Prof. Fleure, 
“to the fact that Celtic, Teutonic and Romance 
cultural contributions to the common life have 
intertwined without complete dominance by any 
one of them He points out that, in the instance 
of Holland, which welcomed the persecuted, we 
marvel at the richness of development of indi- 
viduality in a society orderly above the average 
of its time and not particularly distinguished as a 
whole. 

On a view of the history of human development 
such as has been put forward by Prof. Fleure, 
there cannot be two opinions but that the verdict 
lies in favour of the racially heterogeneous rather 
than the homogeneous group. But what of the 
future ? Will the unity of purpose and action of 
a society, which exacts uniformity in composition, 
culture and social ideal, prevail over the weak- 
nesses inherent in its denial of what history has 
shown to be the evolutionary trend ? On such a 
question we cannot do more here than refer to the 
oonchision at which Prof. Fleure has arrived. If 
the group working towards ‘autarky’ by the 
suppression of thought and intellectual intercourse 
loses its perspective, throwing out its best workers, 
thinkers and artists in the interest of mediocrity, 
strongly tinged with jealousy, it loses the means 
of keeping in contact with the ceaseless process of 
change. Further, by the suppression of the 
principle of freedom of conscience, it becomes 
an anti-scientific authoritarianism, because it 
denies that “which is the life-breath of science/* 

Such, then, is the verdict of detachment — the 
view of the anthropologist, who from his survey 
of the trends of development in civilization 
throughout the groat expanses of space and time 
of man’s history, is brought to the conclusion that 
in freedom alone, freedom of development and 
freedom of expression, does truth, material, moral 
and spiritual, emerge. To this may be added 
as a legitimate oorollorary that the aim of society 
must be to ensure not its own f<nrmal permanence, 
which is the triumph of the machine, but the 
maintenance of such conditions as will best keep 
open a way for man to the attaiiiinent of bis 
ultimate destmy, whatever tb4t inay be. 
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Physics of Music 


(1) Science and Music 

By Sir James Joans. Pp. x + 258 + 10 plates, 
(Cambridge: At the University Press, 1937.) 
Hs, net. 

(2) Music and Sotuid 

By LL S. Lloyd. Pp. xiv + 181. (Tx)ndon : Oxford 
University Press, 1937.) 10s. 6d. net. 

T he inorease in the appreciation of music in 
Great Britain, and the importance of a 
knowledge of acoustics for such purposes as the 
control of noise and the design of public halls, 
make the appearance of two books on this subject 
extremely opportune. There is, however, a funda- 
mental difference between them. Sir James Jeans 
approaches the reader who has no technical know- 
ledge and interests him in music and its associated 
physics alike ; but Mr. Lloyd addresses the 
musician, an^ leads him on to scientific principles 
for the sake of the understanding that he will 
thereby gain. 

(1) It is true that “Science and Music’' is 
eminently readable and contains no mathematical 
symbols ; but that seems to impose no limitations 
on the author : his discussion of the physical 
principles is clear and satisfying. He is equally at 
home when discussing the countless details on 
which music depends, or the recent investigations 
into the measurement of reverberation. On the 
purely musical side the book is full of good matter, 
and coiild only have been written by an expert 
familiar with orchestral instruments. 

The book begins with a fascinating account of 
thee development of the ear, and then describes 
the fundamental facts about frequency, beats, 
resonance, the vibrations of a stretched string and 
harmonics. There follows an account of the factors 
which govern the tones of the piano and other 
stringed instruments. We have an analysis of the 
physical conditions which produce the Stradivarius 
quality of a violin ; the author even hints that 
X-ray analysis may in time lead to its mass 
production. 

After a study of the vibrations of air, we have 
a description of edge-tones and the way in t<^hich 
the eddies produced control the sound of a flue 
organ-pipe ; reed pipes follow and then applica- 
tions to the chief wind instruments of the orchestra. 
Interesting light is thrown on many of their 
problems* irnduding their oharaoteristio timbre and 
the way in which pitch can be varied by the 
player’s lips. Perhaps in a future edition it may 
explained how the sound of a clarinet, owing 


doubtless to the reed, contains a second harmonic 
of 3*6 times the amplitude of the fifth (p, 150) 
and yet the instrument will overblow to the fifth 
harmonic and not to the second. 

Another chapter is devoted to discx>rd and the 
origin of the musical scale, with an account of the 
various attempts to overcome the difficulties of 
equal temjwrament ; it is only when the reader 
finishes the chapter that he realizes that he hoe 
been taken through a series of subjects that in 
less able hands would have l^n very severely 
technical. (There is an obvious slip in the .top lino 
of p. 143, for the wolf-fifth contains about 7 '4 
semitones.) 

The last two chapters handle the transmission 
of sound from its sourex? to the ear-drum and its 
transmission from the ear-drum to the brain. In 
spite of a still current impression to the contrary, 
the problem of constructing a public hall with 
good acoustic properties has been solved, and we 
have a clear account of the effect of various 
materials upon absorption : incidentally, the 
marked musical superiority of wood over felt oc 
canvas of equal absorbing power in the middle 
register is explained as due to less damping of the 
higher notes and of the harmonics ; music will 
therefore sound brilliant and rich in a wooden 
room, but dull and dead when the dampii^ is 
produced by felt and canvas. 

When we come to the discussion of the processes 
in operation between the ear-drum and the brain, 
with their many subsidiary qtiestions, we have 
the author at his best : among many interesting 
facts we learn how in many of our radio sets aU 
frequencies below middle G are cut out ; yet we 
hear the double-bass strings and male voices with 
absolute clearness. 

The value and attractiveness of the book are 
increased by an exceptionally good series of photo- 
graphs and diagrams. It will fascinate those 
interested in music and will be very useful to 
physical students for its account of the modem 
work upon sound. 

(2) In the introduction to '*Musio and Sound”, 
it is rightly pointed out that, while a knowledge 
of acoustics is useful to the musician, the scale 
has been developed by composers, and the indica- 
tions from physics can only be accepted when they 
agree with what counterpoint teaches : a com- 
poser should learn to think in terms of the pure 
scale and must therefore study music of the poly- 
phonic period, when music was written for un- 
accompanied voices. 
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The book begins with a satisfying investigation 
of major and minor scales and the eflfeot ofhiodula- 
tion in displacing the notes. Then come discussions 
of temperaments, mean-tone and equal ; and of 
chromatic notes, decorating notes and intona- 
tion, a number of the results, such as the 
difference between 1% and being worked out 
in commas. 

In Chapter iv, combination tones and beats are 
handled in an interesting way, from the point of 
view of the conoert--room rather than the labora- 
tory. But at first sight one point is rather puzzling. 
The author on p. 40 accepts Helmholtz’s view and 
holds that combination tones are produced in the 
ear, yet he says on the previous page that experi- 
ment confirms a general observation denying it. 
The author next deals with consonance, dissonance 
and the effects of mistuning, and his specialist 
knowledge leads to some striking remarks. Thus 
on p. 04 : 

“the major chord of the 6/4 is acoustically the 
smoothest consonance, yet for centuries the art 
of music has treated tliis chord as a discord. 
There is a significant sentence in Helmholtz’s 
work : ‘The Maputo as to the consonance or 
dissonance of the fourth has been continued to 
the present day’. This dispute is, in effect, whether 
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murio is an art or a science. No room for con- 
troversy would have been left had the teat of the 
disputants been that of the use of the 0/4 by Bach 
in his forty-rfght preludes and fugues for the 
clavier.” 

The handling of musical notes, audibility and 
resonators is on ordinary lines and is followed 
by an excellent chapter on the organ pipe and 
orchestral instruments. In spite of the limitations 
imposed by the holes and valves of the wind instru- 
ments of an orchestra, it is satisfactory to have it 
on Stanford’s authority that in the orchestra the 
compromise of ‘equal temperament’ has no place. 

The author lays stress on the drawing of graphs 
in order to obtain a concrete grasp of acoustic 
principles, and in the last chapter gives a good 
example of their value in discussing the vibration 
of strings. Having excluded from the text all 
but the most elementary mathematics, he pro- 
vides for further information a number of short 
appendixes, the last being an excellent note on 
auditoriums. 

The book is obvioTisly written by a trained 
musician ; its stylo is clear and^^its mode of 
presentation fresh. It is strongly to be recom- 
mended to those for whom it is written. 

G. T. W. 


Recent Work in Enzyme Chemistry 


Enzyme Chemistry 

By Dr. Henry Tauber. Pp. xii 4* 243, (New York: 
John Wiloy and Sons, Inc. ; London : Chapman 
and HaU, Ltd., 1937.) 15^. net. 

C ONSIDERING the complexity of the problems 
presented by enzyme chemistry and the 
remarkable achievements which have been made 
of late in this branch of biochemistry, there is 
little doubt that the appearance of a book de- 
Boribing accurately and concisely recent advances 
would be very welcome. Dr. Tauber has attempted 
this somewhat formidable task. His book, as the 
author states in his preface, “makes no claim to 
completeness”, whilst theoretical considerarions are 
intentionally reduced to a minimum. Presumably 
the book is to be read as an addendum to more 
complete works on enzyme chemistry. 

After a short introductory chapter dealing very 
briefly with such topics as enzyme specificity, 
activators and inhibitors, reversible inactivation, 
the carrier theory, and the mechanism of enzyme 
synthesis, the autW turns to the descriptive work 
which forms the main feature of his book. He 
deals first with esterases and then, more at length, 


with the proteolytic enzymes. Here there is to be 
found a good description of the work of Northrop 
and his colleagues on the crystallization of members 
of the proteinase group (pei)8in, trypsin, chymo- 
trypsin, etc.), and a not too adequate description 
of the recent work of Bergmann and his associates. 
The author, for example, states (p. 87) that “it 
is not known whether papain is a single enzyme 
or a mixture of two or more etizymes”, whereas 
Bergmann and Ross (J. Biol Chem,, 111, 669 ; 
1935) make it clear that there must be in natural 
papain two different proteolytic enzymes, a pro- 
teinase and a polypeptidase, the former of which 
is reversibly inactivated by oxidation and the 
second irreversibly inactivate (see also Bergmann 
and Ross, J. Bid. Chem., 114, 717 ; 1930). The 
author then turns to the amidases, lightly touch- 
ing upon such enzymes as asparaginase, aspartase 
and tyraminoee, 0^ giving more attention to the 
preparation and some of the properties of urease 
and arginaae, Carbohydrasee are next dealt with, 
and fimlly oxidiBix^ enzymes bsA systems are 
described. Catalase, cairbonic anhydrase and 
ludferaso are distinguished by e^h having a 
separate chapter. 
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Dr. Tauber citea (p. 162) as the first experimental 
proof of the formation of an intermediary enzyme- 
substrate compound the reaction between catalase 
and monoethylhydrogen peroxide described by 
Stern. Keilin and Hartree, however, claim {Proc, 
Roy. 800 ,^ B, 121, 173 ; 1936) that ethylhydro- 
peroxide is not a substrate of catalase, no decom- 
position (to acetaldehyde) taking place with a weak 
solution of the enz 5 mGie free from other heematin 
compounds and from alcohol. 

Dr. Tauber describes the dehydrogenase systems 
BorappUy and inadequately. Keilin is credited 
with the conclusion (p. 169) that* *'the succinic 
enz 3 ane is a complete enzyme system consisting 
of a dehydrogenase, cytochrome, and the oxygen- 
activating indophenol (or cytochrome) oxidase**. 
The finding of Banga, Laki and Szent-Gydrgyi 
that the oxidation of p-hydroxybutyric acid to 
acetoaoetio acid is due to the same enzyme-co- 
enzyme system which oxidizes lactic acid (p. 172) 
is quoted without the additional statement that 
these authors (Z. physiol. Chem., 220, 278 ; 1933) 
afterwards retracted this conclusion. It is now 
known that the two systems are distinct. There 


is little mention of the properties of tiie amino-add 
dehydrogenases. 

Confusing and inaccurate statements and mis- 
spellings appear— evidence, doubtless, of hasty 
proof-reading. For example, we find the following 
sentence, ^‘Tyrosine, monophenols and aromatic 
diamines are not attacked** by laccase (p. 186), 
whereas, of course, such monophenols as guaiaool 
and p-cresol, as the author has actually previously 
mentioned, are attacked by laccase. 

There is a number of omissions of subjects which 
certainly should have found some mention in this 
book ; for example, glyoxalase and the oo-onzyme 
properties of glutathione, action of eserine on 
choline esterase, protective power of substrates 
and allied compounds on enzyme inactivation by 
dyestufiFs, etc., equilibria established by xanthine 
oxidase, etc., recent concepts of constitutive and 
adaptive enzymes. Quite apart from these and 
other omissions, however, it is evident that 
Dr. Tauber’s book requires some revision, and it 
is to be hoped that he will be able to accomplish 
this in the not too distant future. 

J. H. Q. 


Human Embryology 


A Textbook of Embryobgy 
By Prof. H. E. Jordan and Prof. J. E. Kindred. 
Third edition. Pp. xiv -f 613. (New York and 
London : D. Appleton-CJentury Co., Inc., 1937.) 
25s. net. 

'^HIS text-book by two Virginian embryo- 
* legists has served a useful purpose in the 
post and will continue to do so in the future. It 
deals more particularly with human development, 
and the comparative method in deducing and 
interpreting the progressive changes is us^ but 
sparingly, the authors preferring generally to fill 
in lacunae in our knowledge by postulating hypo- 
thetical stages rather thim by referring to data 
derived fipom the study of other animals. In special 
cases, however, and more especially in describing 
the development of the fmtal membranes and thek 
appendages, the comparative method is freely 
adopted. Fortbermore, in the interjuretation of 
vestigial and transitory structures full use is made 
of the *law of recapitulation’. The separate section 
on “Laboratory Exercises” continues to be a feature 
of the work. The present edition does not differ 
materially from the last, but there are some addi- 
more to the chapters on heamo- 

poiesis dete^^ and certain errors 

in other pai^ of tiie book have been corrected. 

Of the erz^ which have been allowed to remain, 


those relating to ovulation, the corpus luteum and 
the sexual cycle are perhaps the most noticeable. 
Thus, the corpus heBmorrhagicum is described as 
the mass of clotted blood which fills the cavity 
of the nipt\ired ovarian follicle and constitutes the 
first stage in the formation of the corpus luteum. 
The name ‘corpus hsemorrhagicum* or ‘blood 
follicle* is now reserved for degenerate undischarged 
follicles which have never ruptured, and in the 
figure such a one is shown in the centre of the ovary 
and duly labelled. The lutein cells can scarcely 
be said to “invade the corpus hesmorrhagicum** 
since they are actually formed from the undis- 
charged follicular epithelium, and the cells which 
grow inward from the wall are connective tissue 
elements, these giving rise to a network surround- 
ing the enlarged lutein cells. 

Again, in dealing with the time of ovulation, 
the authors cite Siegel’s statistical data pointing 
to the occurrence of the process about the tenth 
day after the beginning of the menstrual flow. 
They omit to mention the work of Shaw, Knaus, 
Ogino and others and the more recent worit of 
Hartman showing definitely that in a normal 
menstrual cycle ovulation usually takes place about 
the fourteenth day. Moreover, the cestrous cycle 
is ittoorreotly described. The diosstms is not simply 
a quiescent period, but is now known to be of the 
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nature of an abbreviated pseudo-pregnancy. The 
authors confuse the dioestrus with the prolonged 
pedod of rest known as the ancestrue and are 
wrong in stating that in moncestrous animals the 
dioestrus includes almost the whole year, for such 
species do not experience a dioestrous period. 
Moncestrous animals are not those which ex{>erience 
‘*only one annual heat period for the dog is 
definitely moncestrous (that is, it has only one 
oestrus in a sexual season) ; yet the dog, as is 
well known, comes on heat and breeds, as a general 
rule, twice a year. Moreover, it can no longer be 
afiinned that the procestrus of the lower mammal 
corresponds simply to the menstrual flow of the 
human female. 

There is a paragraph describing Spemann’s 
work up to 1924 on the process of differentiation 
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of the ovum^ but we would have liked some account 
of the mcH*e recent advances in experimental 
embryology. In view of the great complexity 
which the study of the sex hormones has attained 
a consequence of recent researches, it may be 
doubted if the Lillie-Minoura explanation of the 
Tree-martin’ can be held in the simple form in 
which it was presented. 

A word of praise must be added for the excellent 
illustrations, and the book as a whole may be 
recommended to medical students and praotitiotiers 
who desire a clearly written presentation of the 
principal facts of human embryology. Such 
criticisms and suggestiens as are mode above have 
been put forward with a view to further improve- 
ment when the book roaches a fourth edition. 

F. H. A. MAKSHAnL, 


Aspects of Higher Mathematics 


(i) Lefons sur la th^orie des espaces k 
connexion projective 

Par Prof. E. Cartan. R6dig6es par Dr. P. Vincen- 
sini. (Cahiers soientifiques, Fascicule 17.) Pp. 
vi + SOS. (Paris: Gauthier -Villars, 1937.) 86 

fhince. 

(a) Differential Systems 
By Prof. Joseph Miller Thomas. (American Mathe- 
matical Society, Colloquium Publications, VoL 21.) 
Pp. ix + 118. (New York : American Mathematical 
Society, 1937.) 2 dollars 

(3) Introduction math^matique aux thtories 
quantiques 

Par Prof. Gaston Julia. (Cahiers soientifiques. 
Fascicule 16.) Premiere partie. Pp. vi + 220. 
(Paris : Gauthier- Villars, 1936.) 00 francs. 

(4) £l^ments de gttometrie infinitisimale 

Par Prof. Gaston Julia. (Corns de la Faculty des 
Sciences.) Beuxi&me Mition. Pp. vii -f 262. (Paris : 
Gauthier- Villars, 1936.) 60 francs, 

(5) Uber einige ncucrc Fortschritte der 
additiven Zahlcnthcoric, 

Von Edmund Landau. (Cambridge Tracts in 
Mathematics and Mathematical Physics, No. 36.) 
Pp. vii + 94. (Cambridge : At the University 
Press, 1937.) 63 . net. 

(1) T)ROF. CARTAN’S work on the theory of 
X spaces with projective connexions is 
executed in accordance with a plan originally set 
forth in another work of his on generalized spaces. 
The present volume is divided into two parts, the 
first of which serves as on introduction to the 
second, and presents a survey of the different 


methods employed in projective differential geo- 
metry with emphasis upon those which may be 
generalized in the theory of spaces with projective 
connexions proper. Prof. Cartan chooses the 
simplest of problems here ; indeed certain of 
them are chosen only for their instrumentality in 
illustrating the different methods employed. Thus, 
as he says, the first part cannot lay claim to being 
in any sense an exhaustive treatise on projective 
differential geometry. 

In the second half of the book Prof. Cartau 
passes on to consider spaces with projective con- 
nexions proper, and, as in Biemannian geometry, 
once the general theory is introduced, two kindn 
of problem arise. First, there are the problemn 
which are consequent upon the consideration of 
the properties of these projective spaces them- 
selves and their differentiation from the classical 
projective spat^e ; and secondly, there are those* 
which arise from the consideration of the properties 
of the curves smd surfaces in such spaces, Plrof. 
Cartan does not, in this work, go into the latest 
developments in generalized projective geometry, 
but he includes an extensive bibliography of works 
expounding the most modem researches. 

(2) In his extremely interesting tareatise on 
differential systems, Prof. Miller Thomas is 
primarily oonceraed in developing the theory of 
partial differential equations and that of Pfisdfiau 
systems in such a way as to show clearly the 
relations between the two theories. He uses the 
postulational method as being the most condtucivo 
to generality and conoiseuess, and proceeds to 
take a few existence theorems and construct hi^ 
theory upon them. He IncludeB a consistency 
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proof by proviiig t^e pofltulateB in particular oases. 
There is no systematic development of the theory 
of commutative polynomial rings in this book, but 
Prof. Thomas develops in detail the theory of the 
non-commutative ring known as the Grassmann 
ring from the postulates of Chapter iii, and in 
Chapters iii and iv he develops the ideas introduced 
by Grassmann and perfected by Cartan. 

The treatment of the algebraic case is entirely 
the author's own, and an individual feature of the 
work which he considers most satisfactorily ex- 
lubitedin the algebraic case, but which is employed 
tliroughout, is the admission of inequations on an 
equal footing with equations. Together with the 
use of resultants of all orders, he finds that this 
admission obviates the necessity of making the 
preliminary linear transformations of the inde- 
terminates in the solution of algebraic systems. 

(3) Of Prof. Julia's two volumes, that on the 
elements of infinitesimal geometry is a fairly 
straightforward treatise the substance of which 
originated in a course of lectures on the geo- 
metrical applications of analysis. Prof. Julia finds 
that the method of vectors provides greater 
simplicity in the establishment of generality in 
results. But, in particular problems he thinks 
that the utilization of Cartesian co-ordinates or 
some other canonical system of reference which is 
appropriate to the geometrical nature of the 
problem under examination, effects a simplification 
in analysis. A combined use of the geometrical 
and analytical methods is what distinguishes 
Prof. Julia's treatise from others of its kind. This 
second edition contains many additions and a few 
modifications of detail, all introduced in order to 
give greater precision and exactitude to the 
exposition. 
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(4) Prof. Julia's other work is the first Toeoioule* 
of a series which is to constitute a mathematical 
introduction to quantitative theories. In this 
introductory part of the work Prof. Julia investi- 
gates the properties of vector spaces of n dimen- 
sions and their linear transformations. Geo- 
metrically, a theory of linear operators is obtained 
which is translated analytically by a theory of 
matrices. The choice of co-ordinates appropriate 
for obtaining the simplest matrix of a given 
operator leads naturally to the reduction of 
matrices and to the study of the spectrum ; in 
affine geometry the reductions of Jordan are 
obtained, and in metric geometry the reductions 
of Sohur, This work is once more the result of the 
combination of anal 3 rtical and geometrical methods. 

(5) In 1935 Prof. Landau delivered the Rouse 
Ball Lecture in the University of Cambridge under 
the title ‘"Solved and Unsolved Problems in the 
Additive Theory of Numbers". The progress 
which has been made since that date in the 
solution of some of the problems described by him, 
forms the subject of this little volume. The sub- 
stance of three further lectures on “The Class- 
Number of Binary Quadratic Fields", in which 
Prof, J^ndau produced a full proof of Siegel's 
very important theorem on the class number of 
the quadratic forms of negative discriminants, is 
also included hero. For the understanding of this 
summary of progress made, a knowledge of the 
elements of the classical theory of numbers ex- 
cluding the theory of prime numbers, is sufficient. 
Prof. Landau is so well known an authority in 
this branch of mathematical theory that it is 
superfluous to say that any utterance of his is of 
great importance. 

A. V. Z. 


East Africa 


Mountains of the Moon: 

an Expedition to the Equatorial Mountains of 
Africa. By Patrick M, Synge. Pp, xxiv + 221 -f 93 
plates. (London : Lindsay Drummond, Ltd., 
1937.) 15«. net. 

“'^HE 1934-1935 British Museum Expedition 
to East AMca was organized for the pur- 
pose of studying the flora and fauna of the 
t-'quatCMial mountains in relation to their peculiar 
^vironment." This, the opening paragraph in 
Mr. Synge's book, suooinotly describes the subject 
about which it is written, one not perhaps new, 
hut fully dej^rving the attention it receives at the 

author's haxgis* 

Ruwenaori, with its gigimtiio lobelias and aenedos 


and the other abnormalities distinctive of its 
extraordinary flora, was the main objective, but 
Mts. Elgon and Kenya, the Aberdares and several 
of the Birunga volcanoes were also visited, and 
although these are better known than Buwenzori, 
the author contrives to present the botanical 
wonders that he saw and the events of the journeys 
to find them with a pleasing freshness. 

The latter part of the book is devoted to a care- 
fully recorded impression of Uganda — ^past, present 
and future — ^froxn the political and social points of 
view. This was Mr. Synge's first visit, but bis 
remarks are well worth careful reading. He deals 
comprehensively with the subject. Greatly 
interested in the rise of European education in 
Africa, he concludes that the mental capacity of 
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the boyB he saw at work, Baganda at Budo and 
Makereie^ is equal to that of the average of 
European peoples, or the difference is extremely 
alight. Certainly he feels hopeful of the results ; 
hints at possibilities of improvement, is sceptical 
of the wisdom of studying Coleridge, of questions 
on electric lifts and trams, thinks that the English 
language will eventually oust Swahili as the lingua 
franca of the coxmtry, speculates whether the art 
of Epstein would not appeal more to the native 
mind than that of Raphael, and is convinced that 
^‘Territory can only justifiably pass from one 
mandatory power to another by a plebiscite of its 
population.’' 


Appendixes deal first with the legends relating 
to the sources of the Nile aod the Mountains of the 
Moon, and secondly, with the possibility of the 
aodiraatization in Britain of some of the African 
mountain plants the author saw. 

The illustrations are varied and striking : partly 
taken from oil paintings and drawings by Stuart 
Somerville, two in colour ; and partly from photo- 
graphs taken by various members of the expedi- 
tion. They are by no means the least noteworthy 
part of the work. Two maps and an index are 
provided. One slip may be mentioned : the 
duiker is an antelope, not a deer. 

" J.P, 


Oyster and other Fisheries of Great Britain 


(i) Oyster Biology and Oyster Culture: 
being the Buokland Lectures for 1935. By Prof. 
J. H. Orton. Pp. 211. (London : Edward Arnold 
and Oo., 1937.) 5s. not. 

(a) The Nation's Sea-Fish Supply : 
being the Buckland Lectures for 1936. By E. 
Ford. Pp. 112 + 4 plates. (London : Edward 
Arnold and Co., 1937.) 3«. Od. net. 

(1) earlier course of Buckland Lectures is 

A devoted to the oyster, a full investigation 
of which was subsidized for some years, com- 
mencing in 1919, by the Empire Marketing Board 
acting through the Ministry of Agriculture and 
Fisheries. There was at that time an immense 
mortalitiy amongst the oysters of the east coast of 
England, and it was suggested, rather hysterically, 
that this was due to the dumping of trinitrotoluene 
in that region — an obvious impossibility. The real 
cause has never been explained, but the researches 
of Prof. J. H, Orton and the information obtained 
by him and here presented will save a second such 
waste of public money. 

Of this presentation we can scarcely write too 
highly both as to its form and substance—the 
complete life-history of the ‘Native’ and an 
excellent account of its culture. This oyster is 
shown to be protogynous, changing its sox to the 
male immediately after spawning and again 
evicting its gametes. Then, many of the oysters 
in winter become female and afterwards again 
revert to male — four changes of sex in thirteen 
months. Spawning takes place on the beds when 
the temperature of the water rises to about 60*^ F., 
but the causes of good and bad spatting years is 
still imknown. 

(2) In the second course of lectures, Mr. Ford 


the Sea-Fishing Act of 1933, followed up by the 
formation of a Herring Industry Board of Control 
in 1935, probably the prototype of a Whitefish 
Board in 1938. Previous to this, British vessels 
were subject to little or no regulation either as to 
catching or marketing, but few will be prepared 
to contest the necessity for this somewhat sooialistic 
measure. 

To understand the matter it is essential to 
appreciate the change that has come over Great 
Britain in recent years, the greatly increased 
provision of meats, fruit and vegetables at standard 
prices and so put up that they can be served 
without further preparation, each purchase 100 
per cent nutritive. At present, at least half the 
fresh fish sold is from the counters of the fish 
friers, fish otherwise being largely a luxury pro- 
duct, as can be seen from the fact that it has 
little or no interest to co-operative societies. In 
consequence, the industry, while formerly thinking 
largely in terms of fish-bulk, now has to deal 
mainly with the demand for species in economic 
quantities. Before the Great War there was a 
question of overdriving of grounds induced pariMly 
by thoughts of lessened oatebea, these met later 
by geographical boundaries being extended and 
improved methods of fishing, 

StiU the question of a holocaust of underrixed 
fish is with us, but the researches of the western 
nations of Europe in the International Oouncil for 
the Exploration of the Sea, reconstituted in 1919, 
now make possible the fr^ ^ooeptanoe of tnt^- 
national regulations, such as rises of mesh of nets 
and size Ihnits for each marketable firii. The 
author is an acknowledged expert wjhojm dis- 
cussion is always borii of value imd df iifiportadciice 
— and above all he bids us to remember that 


examines our fish supply, stimulated thoreto by are livestock eg^dited 

the profound change effected in the industry by reasonalfie care aiid caution*’; 
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Ginelms Handbuch der anorganischen Chemie 
Aohte vdllig neu bearbeitete Auflaga. Herausgegeben 
von der Beutaohen ChemtBchda Geeellsohaft. 

(1) System-Nummer 86 : GalUuin, Pp. xviii-fiv-f 
100. 13.87 gold marks. 

{2) System -Nummer 37 ; Indium. Pp. xviii-fiv f 
118. 16'76 gold marks. 

(3) System -Nummer 23 : Ammonium. Lief. 2 : 
Vorbindungen bis Ammonium und Kalium, Hydra - 
zonium, Hydroxylammonium. Pp. 243-602. 44.26 
gold marks. 

(4) System-Nummer 69 : Eisen. Toil A, Lief. 8 : 
Fo-C (Fortsetzung ) ; meohanisohe und thormiBche 
Eigensohaften ; Systems Fe-C-H bis Fe-Be-K. Pp. 
1636-1818. 24.37 gold marks. 

(5) System-Nummer 69 : Eisen. Toil D : Mag- 
netische und elektrisohe Eigensohaften der legierten 
Werkstoffe. Pp. xlviii 4*466. 67.76 gold marks. 

(Berlin : Verlag Chemie, G.m.b.H., 1936.) 

(1 AND 2) The metal gallium was rather neglected 
until about 1916, when advantage was taken of the 
long interval between its low melting point and high 
boiling point to use it either alone or alloyed with 
five per cent of indium for filling high -temperature 
thermometers. Gallium has also been used effectively 
by Bates for alloying with cadmium in the con- 
struction of an enclosed cadmium arc lamp. The 
alloy has a much lower melting point than pure 
cadmium and does not adhere to the silica on cooling, 
80 that the risk of fracture is greatly diminished. 
Moreover, the arc spectrum of the cadmium is 
scarcely affected by the presence of gallium. Indium 
has as yet found very little commercial application. 
It was formerly obtained exclusively from zinc- 
blende, but is now a by-product in the cadmium 
residues of the lithopone industry. Recently, Brewer 
and Miss Baker have discovered unusually large 
amounts of it in oylindrite, a lead -tin-antimony 
sulphide from Bolivia, and also as a general impurity 
in tin, 

(3) The volume on ammonium contains an account 
of the salts of the radicals ammonium, hydrazonium 
and hydroxylammonium. Of the nmnerous 
ammonium polysulphides mentioned in the litera- 
ture, only one, the pentasulphide, is definitely known. 
The two amino-groups in hydrazine are unequally 
basic since only one series of salts is stable, except 
in the case of the halogen hydraoids. The stability 
of the hydroxylammonium salts towards acids, 
alkalis and oxidizing and reducing agents is set 
forth, 

(4 and 6) Section 8 of Port A of the volume on 
iron deals mdth the mechanical and f^ertnal properties 
of the metal and with heterogeneous eqpiilibria 
bet^reen iron and the elements oxygen, nitrogen, 
sulphur, silieon, phosphorus, arsenic, antimony and 
the alkali ntetals. Part B gives a complete account 
of the magnetic and electrical propsartiee of iron 
alloyeA wit£ numerous elements, other than carbon, 
these iiavhig been aepamtely dealt with previously. 
The of this part is greatly enhanced by 

the metotien three hundred phase rule 

■ ■ 


Eiektronentheorte der Metalle 
Von Dr. Herbert FrChlich. (Stiuktur und Eigen- 
schaften der Materie : eine Monographiensammlung, 
herausgegeben von F. Hund und H. Mark, Band 18.) 
Pp. vii4-386. (Berlin: Julius Springer, 1936.) 28.80 
gold marks. 

Thjk electron theory of metals is now so far developed 
tliat it can provide adequate explanations of a very 
largo number of the experimental facts concerning 
the electrical, magnetic and thermal properties of 
normal metals, and con help us considerably in our 
understanding of the behaviour of abnormal ones. It 
is therefore essential for a physicist to have at hand 
an authoritative and up-to-date survey of the sub- 
ject. Dr. Frfihlioh provides such a survey, starting 
with a disciiSBion of the fundamental principles of 
wave mechanics and leading on to a discussion of 
problems in the emission of electrons, photo-eleotrioity, 
optical and magnetic properties, the latter being 
set forth with pleasing clarity. Then follows a sound 
treatment of electrical conduction and allied phe- 
nomena, succeeded by articles on semi-oonduotors 
and on the metallic state in general. The last two 
chapters, which give on account of ferromagnetism 
and a systematic examination of the properties of 
individual metals, are well worth reading. 

Fundamentals of Vacuum Tubes 
By Prof. Austin V. Eastman. Pp. xv 4-438. (New 
York and London : McGraw-Hill Book Co., Inc., 
1937.) 24e. 

There seems no limit to the number of large text- 
books recently devoted to the operation of practical 
thermionic devices. The present one aims at com- 
bining theory and practice for senior engineering 
students, not attempting to appeal to the specialist. 
It assumes a working knowledge of the simple 
calculus, but emphasizes practical ends in developing 
the fundamental theoretical aspects. Although 
thermionic tubes find most varied use in radio 
transmission circuits, these are not allowod to swamp 
the increasing importance of industrial applications. 
Gas tubes and photo-eleptrio devices are naturally 
included in the general discussion. Both the method 
of comprehensive treatment and clarity of expression 
are to be commended. L, E. C. H. 

Biology and the New Physics; 
a Plea for a Consistent Philosophy of Life. By C. J. 
Bond. Pp. 67. (London : H. K. Lewis and Co., Ltd., 
1936.) Paper covers, 1«. 6d. net; cloth, 24. 6d. net. 

The rapid changes in the theory and practice of 
soienoe call more and more fer a synthetic adjust- 
ment of the complete universe of knowledge. How- 
ever difficult this task is, one should weloome any 
genuine attempts towards its completion, as each 
one of them may open new perspectives which may 
serve a wider and more comprehensive synthesis. 
Mr, Bond’s foroefiil and brief plea for a consistent 
philosophy of life is most interestiog firom this point 
of view, and should be read with profit by all those 
who fdaoe values in the ferefrimt of their speonlatums. 
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The Grain-like Structure of Solids* 

By Sir William Bragg, O.M., K.B.E., P.R.S. 


A CURSORY glance over the research work 
described in the scientific publications of 
to-day shows that remarkable interest is concen- 
trated on magnitudes whit^h are too small to be 
examined in detail under the microscope and too 
large to be studied conveniently by X-ray methods. 
Such magnitudes are to be found in all lines of 
research » medical, industrial, and purely scientific. 
Their behaviour presents numerous problems of 
great interest, and also of considerable difficulty. 
Solutions are of pressing importance, because the 
want of knowledge is in all cases a hindrance 
to progress. When in the course of our work we 
arrive at these magnitudes we realize that we are 
facing a key position. 

The microscope makes it possible to detect 
objects as small as a few hundred angstrdms in 
diameter, but it is far from revealing the details 
of objects BO small as this. There are other optical 
methods of detecting such magnitudes. Thus 
Langmuir has recently shown how the polarization 
effects of films no more than a few dozen angstriSms 
thick can be made visible : but again this method 
does not supply a means of examining detail. 

The X-rays in a sense go too far. Their wave- 
lengths are such that the crystalline arrangement 
of atoms and molecules e-an }ye measured with very 
great accuracy, but their field of view is too narrow 
to take in the details of larger structiues. Thus 
there is a gap in the means of inquiry, and it is 
remarkable how consistently the particular de- 
ficiency has inconvenient results. 

Magnitudes of this order occur, for example, in 
the metallurgical field. Their importance is more 
obvious now that the structures of metals and their 
alloys are better known. The X-ray methods 
determine with accuracy the details of the crystal 
structure of iron and its alloys, but such informa- 
tion is insufticient for a predi^^tion of the behaviour 
of a specimen of steel. As Smekal has observed, 
there are certain properties which are clearly 
comiected with structure ; and are 'insensitive* 
to any treatments to which the steel has been 
submitted in its previous history. But there are 
other properties, to be described as ‘sensitive*, 
which can be modified profoundly by treatment, 
such as tensile strength, plasticity and hardness, 
as well as electrical and magnetic properties, and 
these are most important qualities in practice. 

* Frow thft «4dre«w to tlw Koyal SocJffty, on 
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Long ago the microscope showed the metal to be 
an assemblage of groins ; and the conditions of 
the assemblage are clearly connected with the 
‘sensitive* prop<!irties. But the exact details of the 
connexion are difficult to investigate because they 
fall within the region in which direct illumination 
fails. 

Metallurgical theory hovers continually over the 
idea that a metal or an alloy contains minute 
groups of atoms, or is even a compound of such 
groups, which may be called crystallites, since the 
arrangement of the atoms within each one is 
perfectly regular. The X-ray diffraction is regular, 
and the lines of a ‘powder diagram* are clear and 
sharp. Thus (k)ugh and Wood in their examina- 
tion of the fatigue of metals due to the cyclic 
repetition — sometimes to millions of times — of an 
imposed stress, found that the visible grains 
gradually broke up to an extent which in any one 
experiment depended on the magnitude of the 
stress. Fracture in any one region occurred when 
the break up into crystalUtes was complete. It 
did not imply the disruption of atom from atom, 
resulting in complete disarray, but merely a 
separation into minute crystals the magnitudes of 
which were arranged more or less closely about 
some average. This was shown by the form of the 
X-ray photograph. A definite stage had been 
reached in the break up of the material. The 
existence of such an average would imply that the 
dimensions of the crystallite are in some way 
referable to numerical relations between the form 
or dimensions of the atoms of the metal ; analogous 
to, but far more complicated than, the formation 
of the benzene ring of definite form and size from 
atoms of carbon each of which has tetrahedral 
qualities. 

The discussion as to the specific existence, 
nature and effect of cr3^tallite8 has been conducted 
with great eagerness ; very much research on the 
mosaic structure of crystals in general has been 
undertaken, and several interesting theories have 
been put forward. At first, theories were suggested 
which would have provided a super lattice, consist- 
ing of a regular arrangement of crystallites, even 
in the case of a pure metal. But this suggestion 
could not be maintained, as it evolved a second 
linear dimension out of a first. Buerger has 
suggested that the grain-like structure of a metal 
is due to oo(nditioiia of growth, varioiis crystaQhie 
processes meeting and joining together in irregi 4 ^ 
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fashion during the formation of the whole mass. 
This, however, would lead to a casual formation 
which does not seem to be in accord with metal- 
lurgical experiment. G, I. Taylor^s ingenious 
theory of the hardening of a metal by working 
requires <he existence of crystallites of some form. 
The whole question is still obscure, yet it is ex- 
trotnely important because the properties of metals 
and alloys depend to a large extent on the grain- 
like structure which they possess. Whether so- 
called ‘crystallites^ are formed under some law 
governing their size or are merely accidental 
assemblages, they are a centre of interest in the 
examination of metallic properties. 

Similar conditions prevail in other oases where 
the behaviour of materials is under consideration. 
In April of this year the International Association 
for the Testing of Materials met in London. The 
work of the conference was closely connected with 
pure scientific research, depending on results 
already obtained and suggesting niunerous oppor- 
tunities for the increase of knowledge. It was 
remarkable that in the case of one material after 
another the discussion directed attention to the 
importance of grain-like stmcture, and showed 
that the ‘grain', if I may extend the word widely 
from its general use in metallurgy, was tiie object 
of attack. Thus in the vast variety of fibrous 
materials, the fibre corresponds to the metal grain, 
and its study is quite as interesting and important. 
In all colloidal problems the condition and pro- 
perties of the minute particle are fundamental. In 
materials derived from living organisms, the cell 
and its parts are the centre of interest ; and of 
eoiurse somewhere in the region of which I am 
speaking are the outposts of life itself. Even 
in dielectrics and lubricants, the groupings 
of atoms and molecules determine the general 
behaviour, 

Moreover, a very considerable change in the use 
of materials for construction has come about in 
recent years in consequence of the fact that the 
gradual changes due to time have become really 
important. The so-called ‘creep* of materials is 
now one of the chief pre-occupations of the engineer. 
ItH new importance is due to two causes. In the 
first place, the development of machinery has 
necessitated more perfect fitting, and less allow- 
ance for clearance than was at one time the case, 
as for example in modem turbines and internal 
combustion engines. In such fine adjustments a 
creep of one part in a thousand is a very serious 
matter. In the second place, the working tempera- 
tures have been greatly increased, and creep is 
thereby enooutaged. There is no doubt that in 
any speciin^ but a perfect crystal slow changes 
take place ec^tinapualy. At every moment mole- 
cules are being helped over the barriers which have 
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kept them from positions of greater equilibrium. 
In this way new crystallizations are set up, or 
older crystallizations extended. Strain may 
encourage transfer from one position to another. 
One might almost say that every portion of a 
solid is a liquid for a certain fraction of its time, 
and that the atoms in that portion are capable 
of a movement which is restricted and guided by 
the stabilizing action of their surroundings. 

The laws which govern these movements are 
very complicated, and detailed knowledge is scanty 
though badly wanted. Thus, for example, Dr. 
Bailey, a pioneer in these matters, finds that the 
addition of 1 per cent chromium to a 0*5 |>er cent 
molybdenum steel increases its initial resistance 
to creep below a certain temperature and lessens 
it above. It is probable that the addition of 
chromium atoms looks the grain structiue' so long 
as they stay where they are : but heat facilitates 
their moving, all the more readily because the 
complicated alloy has the looser structure. Once 
they have moved, the material would be better 
without them. But such a rough explanation 
would bo well set aside for a detailed knowledge 
of the processes involved. Here are very interest- 
ing problems of physics and chemistry. 

The careful examination of a visible cellulose 
fibre shows, it is said by some, that it is built up 
of lesser fibres, fibrillse or fibrils which again con- 
sist of ellipsoidal objects of dimensions roughly 
l*5p and 1*1 p. Each such object may contain 
many millions of cellulose chains, but very little is 
known of the structure of the contents or of the 
sheath that encloses them and seems to be the 
source of their characteristic influence. Chemical 
analysis and X-ray examination give a satisfactory 
picture of the cellulose oliain-like molecule, and 
some information also of the details of the 
molecular assemblages. But information is wanted 
respecting the larger groups and the fibril formation 
on which the fibre properties obviously depend. 
If the fibre belongs to a li ving organism, change 
with time may be synonymous with growth. If 
the fibre is an element of some material in use, it 
is still subject to <?hange which may seriously 
affect its quality. 

Change may be external or internal The slow 
rearrangements of reorystallization or devitrifica- 
tion are due to internal forces : but surface changes 
due to reactions with surrounding atoms such as 
corrosion or hydration may also affect behaviour. 
Naturally such surface changes are the more 
important the smaller the particle of the substance, 
as the colloid chemist points out. Thus, for 
example, it is a much disoussed question as to 
how day holds the water that is associated with 
it. The X-ray analysis supplies a very reasonable 
picture of the day dystal ; the positions of the 
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atoms of oxygen, silicon, aluminium, magnesium, 
iron and the rest are known with considerable 
accuracy. But the remarkable properties of clay 
are dependent on the behaviour of the larger flake- 
like asBemblageB of colloidal dimensions, which lie 
between the direct observation of the X-ray 
methods and those of the microscope. 

In dielectrics the slow changes of time bring 
about rearrangements, hastened by the electrical 
tensions to which the material is subjected. The 
electrical forces look for the weakest point for a 
break-through, just as a stress discovers the weakest 
point of a chain or any member of a structure. 
Changes are therefore important. One would wish 
that a structure was like the “Deacon’s shay”, 
which was so designed that every part was as 
strong as every other so that when the shay came 
to its end, it became a heap of dust upon the road. 
Unfortunately, that is not the case with any 
material in use : and whatever its structure an 
equal balancing is apt to be destroyed by changes 
in its grain-like ctmdition. 

Perhaps the structure of the huge protein mole- 
cules may suggest a way of closing the gap in our 
knowledge and our means of inquiry. It is a very 
striking fact that their magnitudes tend definitely 
to group themselves about certain values, which, 
moreover, are simply related to one another. They 
are not mere groups of atoms thrown together 
withoxit design. Their definite formation implies 
obedience to rules which must l>e in force at the 
beginning of the assembling, and are in force until 
an unavoidable result is reached. This woiild mean, 
as indeed a vast lumibor of observations already 
imply, that the junction of carbon atoms is 
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governed by strict geometrical laws of distance 
and orientation. It has indeed been pointed out 
by Dr. Wrinch and others that the long chains 
consisting of two carbons and one nitrogen in 
regxdar succession can be formed, under the 
guidance of the rules mentioned, into space- 
enclosing sheets presenting an external appearance 
of linked hexagons, and the number of sizes to 
which these assemblages can attain is limited. 
Possibly we have here an example of a form of 
procedure from the groupings of a few atoms to 
the larger assemblages of thousands, the process 
d epending on a certain obedience to laws of build - 
hig which have been shpwn to hold in the simpler 
case. We are encouraged to hope that this may be 
so, by the unexpected strictness and definiteness 
of the building rules in the cases which fall within 
the 8coj)e of the X-ray methods. 

The constitution of the solid body is being 
examined now as it has never been jKissible to 
examine it before. We are not surprised that it is 
found to possess a grain-like structure, or that this 
structure is of first-rate importance. It is not only 
of interest from the purely scientific point of view, 
but also it turns out to be of fundamental impor- 
tance to all the constnictive work of industry and 
to all the examinations of living constructions 
within the domain of biology. In the effort to 
know its details and to understand their significance 
a host of interesting sdentific inquiries make their 
appearance, so that industry and science more 
than ever play into each other’s hands. It is 
certainly to be expected that from these tempting 
labours there will result much improvement of 
natural knowledge. 


Progress in the Transport and Storage of Foodstuffs 


T he work of the Food Investigation Board is 
carried out in the interests of the general 
body of consumers in Great Britain and is directed 
to reducing waste and improvixvg the variety and 
quality of foodstuffs generally available by the 
applioation of scientific knowledge to the problems 
of storage and transport. The axmual report of 
the Board*, besides describing the Board’s activi- 
ties, includes, in the report of the Director of Food 
Investigation, a concise statement of the progress 
of the investigations carried out during the year 
luider review, many of vs^hioh have not yet reached 
the stage at which Ml publication of the refsulta 

* aeport of th« Fond Invwttgfttton Bowd fm Ute Year IW : 
Deipttrtment of Sctontiflc wwj Industrial EMoaroh. Fp. 285 -f v. 
(liondon: K.H. StaUoncry OfRco. 1287.) St. ftd. net. 


is feasible. The keynote of the Board’s activities 
in 1936 was its co-operation with other bodies 
interested in similar problems of food preservation 
in different ports of the world. The British 
Commonwealth Scientific Conference met during 
September 1936, and the members visited the 
various experimental stations maintained by the 
Board, namely, the Low Temperature Research 
Station at Cambridge, the Torry Research Station 
at Aberdeen, and the Ditton Laboratory at East 
Mailing in Kent. The seventh International 
Congress of Re&igeration was held at The Hague 
in June 1936 and was attended by several memb^ 
of the Department of Sdentific and Industrial 
Research. A number of vidts ahro^l wet© paid 
by members of the WooA Investigation staff : thus 
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Dr. A. J. M. Smith proceeded to South Africa to 
oorutult with the authorities there on a number of 
questions relating to the export of foodstuffs ; Dr. 
B. G. Tomkins went to Palestine to discuss 
questions relating to the transport and storage of 
citrus fruits ; Dr. E. 0. Smith was present at the 
opening of the new laboratories of the Kalte- 
technische Institut at Karlsruhe, and finally Dr. 
F. Kidd, superintendent of the Low Temperature 
Research Station, proceeded to South Africa to 
act as chairman of a commission set up by the 
C^vemment then^ to inquire into matters con- 
nected with the export of deciduous fruits. 

A ‘refresher’ course was held at Cambridge, in 
c^o-operation with the National Institute for 
Research in Dairying, the Fruit Preservation 
Research Station, Chipping Campden, and the 
Torry Research Station, and was attended by 
members of the Services, of research associations 
and of the scientific and technical staffs of various 
firms. Members of the Engineering Committee 
attended meetings of a consultative group, consist- 
ing of representatives of the manufacture of 
refrigerating plant, and of the consultative group 
which represents the shipping industry, thus 
having brought to their direct notice the actual 
problems encountered in commercial practice. 

The Board has arranged for the preparation of 
a report dealing with the application of thenno- 
dynamical methods to the equilibrium state in 
biological systems, including industrial applications 
of the biological sciences, and also of a report 
summariring our present knowledge of the 
chemistry of the apple. 

The Board makes a special reference to its 
relationship with home agriculture, pointing out 
that the distinction between production, on one 
hand, and transport and storage, on the other, 
is justified on the grounds of expediency alone. 
It is obvious that where the agricultural product 
is to be stored or to receive other special treatment, 
production and research in production must have 
that end in view* Producsers require a specification 
towards which to work ; the preparation of that 
specification is the task of the Board. Although 
research has not gone far enov^h to make such 
specifications posable yet to any great extent, still 
it is already possible in some measure to specify, 
in scientific terms, what is required of the jxxxiuoer 
fri an apple for storage, in a fish for smoking, and 
In a pig for the manufacture of bacon. Such 
specificaticaxs will increase in scope and accuracy 
as researdx progresses* 

It is possible to refer here only to a few of the 
results obtained in the many scientific researches 
carried out by the members of the Food Investiga- 
tion staff. Borne of ^ose with a probable immediate 
pracH^ apidicathm will be selected. From the 


results of investigations at the Ditton Laboratory 
during the past few years, it appears that the pear 
responds even more favomably than the apple to 
gas-storage ; Conference and William’s Bon Chre- 
tien varieties can be stored successfully for several 
months at 34^ F. in atmospheres containing 2-5- 
10 per cent oxygen and 5-10 per cent carbon 
dioxide. It appears that the successful achieve- 
ment of long periods of storage depends to a great 
extent upon bringing the fruit to gas-storage at a 
low temperature with the minimum of delay after 
gathering. After removal from the store the fruit 
ripens more slowly and therefore allows more time 
for marketing than fruit that lias not been stored 
in this way. It is hoped that this new knowledge 
will lead to a considerable increase in home 
production. 

The condition known as ‘storebum’ is* due to 
excessive evaporation of water and can be pre- 
vented if the foodstuff is suitably wrapped. 
Aluminium foil covered with waxed paper has 
been shown to be a suitable wrapping for both 
frozen lambs’ kidneys and Sussex poultry, when 
stored at - 10® C. The birds were trussed and 
allowed to cool and set (with the heads down) 
for 10-20 hours at room temperature before 
storage ; after five months the fowls were 
thawed and drawn. The gut«, including the 
liver, were found to be firm and perfectly whole- 
some ; the birds were cooked and eaten and 
found to be indistinguishable from freshly killed 
chickens. 

I^iast year it was reported that muscular tissue 
from the carcasses of pigs that had been over- 
heated before slaughter had an abnormally high 
electrical resistance ; it has since been found that 
hams made from these carcasses showed an un- 
usually high incidence of taint. Farm-killed pigs 
give low values for electrical resistance and a low 
incidence of taint. The electrical resistance of 
factory-killed pigs can be reduced to a certain 
extent by resting the animals before slaughter. 
The high electrical resistance is associated with a 
rise in the ultimate pH of the tissue after death — 
presumably due to loss of glycogen during the 
exercise taken just before death — and a de- 
crease in the rate of penetration of salt during 
curing, two factors which predispose to baot/eriol 
spoilage. 

Other interesting results have been obtained on 
the retention of fertility in eggs during storage, 
on the storage of potatoes and broccoli and on 
the corrosion of the tinplate container used for 
canned foodstuffs, but for the details of these 
the original report must be consulted. The 
extracts already given must suffice to indicate the 
activities of the Food Investigation staff during 
the past year. 
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The Sex-Ratio 


A t the recent Nottingham meeting of the 
British Association, the first morning was 
devoted by Section D (Zoology) to a symposiuin 
on the sex-ratio. This was introduced by Prof. 
F. A. E, Crow’s presidential address, which re- 
viewed the Bubjocit in detail and formed an essential 
part of the discussion as a whole. A number of 
the facts brought forward by the speakers, and 
the conclusions drawn from them, merit the 
attention both of general biologists and of those 
interested in the various aspects of the population 
problem. 

In man, the secondary sex-ratio, being that 
wliich obtains at birth, approaches equality, with 
a small but definite excess of males. At the present 
time in England it is approximately 106*6 : 100. 
There is no doubt that this is derived from a much 
higher sex-ratio at conception (the primary sex- 
ratio) by a difierential ehmiaation which favours 
the female. A continuance after birth of this lower 
male viability reduces the sexes to equality in late 
adolescence. Afterwards it reverses the ratio, 
leading to an excess of females which steadily 
increases in the higher age groups until there are 
more than twice as many women as men amongst 
those aged eighty-five years and more. 

The effect of this constitutional dilBferenoe in 
vigour is expressed in varying degree. Unsuitable 
conditions, both before and after birth, tend to 
enhance it, and a favourable environment will 
partially, but not completely, obscure it. Further- 
more, Dr. W. 0. Kermack pointed out that it is 
subject to secular trends which are reflected in 
the sex-ratio when studied over long periods. 

Two fundamental difficulties are encountered in 
explaining these facts : the lower viability of the 
male sex, and its excess at conception. The latter 
condition is especially remarkable, for the simple 
chromosome mechanism by wluch the sexes are 
controHod seems adapted to ensure their initial 
equality. Prof. Crew rightly stressed that these 
two problems can only be interpreted by a com- 
parative study of a wide range of organisms. 

The differential viability of the sexes is the more 
easily approachable subject. Now it may seem 
that the sex -determining mechanism is itself 
sufficient to account for this phenomenon, as one 
of the sexes (the heterogametic sex) possesses but 
a single JC -chromosome. Ita partner is the T. 
chromosome. This retains a homologous pairing, 
as well as a non-homologous differential, segment ; 
a feature discussed by Dr. P. C, Koller, who 
showed that it secures the separation of the sex* 


determining regions. However, the genes carried 
in the non-homologous part of X, which is often 
large, are without corresponding factors, or 
allelomorphs, in F, Thus their action, even when 
recessive, and therefore disadvantageous, cannot 
be obscured by normal allelomorphs. These, how- 
ever, prevent the expression of such reoessives in 
the other, or homogametic, sex ; for this lacks the 
r, being provided with two X-chrornosomee. Even 
here they will occasionally operate, but only when 
present in double dose, and this is a rare event. 
There is thus a tendency towards lower viability 
in the heterogametic sex, which is the male in the 
human species and other mammals. However, it 
was shown during the present discussion that this 
attractive theory is in fact inadequate to explain 
the departure of the sex -ratio in favour of the 
female. 

This is a conclusion of considerable importance. 
It was reached by a consideration of the sex-ratio 
in those forms in which the chromosome mechanism 
of sex-determination is reversed, the female being 
the heterogametic sex. If the theory just outlined 
were an adequate exphuiation of the f^ts it seeks 
to explain, the bias of viability should here favour 
the male. Two groups of this kind are available 
for study : the birds and the Lepidoptera. The 
data on their sex-ratio, supplied respectively by 
Prof. Crew and Mr. E. B. Ford, indicated that, 
contrary to expectation, the male still remains the 
less hardy in these forms. 

We must therefore regard the lower viability of 
this sex rather as an outcome of maleness itself 
than as a result of a particular chromosome oon- 
stitution. It has b^n demonstrated that the 
metabolic rate of the male, whether heterogametic 
or homogametio, is higher than in the female, and it 
appears to be in this greater expenditure that the 
explanation of his lower viability is to be found. 
The chromosome meohanism must indeed play a 
part, in the way outlined, but it seems to be a 
subsidiary one. It was also suggested that agents 
such as calcium salts may play a part in detennin- 
ing the sex-ratio, through a differential elixnmation 
of the sexes. Further information appeals to be 
necessary beforo this view can be soetained. 

Prof. Crew directed attention to the circumstance 
that, at least in man, the period when the filling 
sex-ratio brii;^B about transimit equality is that of 
early sexual maturity. It af^ars, tbm, that tiie 
various fa^rs the sex-tratio are ad<> 

justed by seieetiem to proomw an equajl number ^ 
males and females at ^e time when; in a primitive 
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sodefty, reproduction is affected. Dr. J. B. Baker 
and Mr. A. J. Marshall maintained that the sex- 
ratio is non-adaptive, a conclusion reached by 
their studies in the New Hebrides, for their 
hgures indicated an excess of males in most of the 
species examined there. The sex-ratio of the 
nestling birds, however, approached equality, and 
we may perhaps question if the subsequent 
disparity is not to be accounted for, at least in 
pait, by sexual differences in habit among the 
adcits. 

Prof. Crew pointed out that the high sex-ratio 


at oonoeption may be explained by the selection 
of genes tending to produce an excess of F-bearing 
sperms, and that such are, in fact, known to exist. 
Clearly selection would favour a primary sex-ratio 
high enough to counterbalance, as far as requisite, 
the lower viability of the male. As explained by 
Dr. A. Walton, the ease with which the sperms 
can be subjected to experimental treatment, 
together with the different physiology of the X- 
and F-bearing types, give ground for hope that 
means may be found for separating them. The 
artiiioial control of sex would thus become possible. 


Obituary Notices 


The Right Hon« Sir Herbert Maxwell, Bt., 
K.T., RR.S. 

S IR HERBERT EUSTACE MAXWELL, Bt., of 
Monreith, died at hk home in Wigtownshire on 
October 30 at the age of ninety-two years. Notwith- 
standing his great age, and the predecease of nearly 
all his contemporaries, he retained to the end a mind 
and spirit refreshingly youthful. His energy, too, 
was surprising, iwid, irreapeotiv© of weather, he 
continued to pay his reguleir fortnightly visits to 
Edinburgh, leaving his home at an early hour of the 
morning, to attend a business meeting. 

Neither at Eton nor at Oxford did Maxwell dis- 
tinguish himself ; in foot at neither public school 
nor university did he complete the normal course, 
yet notwithstanding his lack of application in his 
earlier years, a lapse which afterwards he bitterly 
regretted, such was his natural ability and concentra- 
tion that he lived to be one of the most brilliant 
Scotsmen of his age and generation. 

On leaving Oxford, Maxwell studied for a time at 
South Kensington with the intention of taking up 
painting as a profession, but this aim he relinquished 
when he married and settled down in the country. 
To the end of hk days, however, he continued to use 
hk talent for painting, and has left behind him a large 
collection of frower studies, executed with remarkable 
fidelity, charm and skill. Specimens of lua work 
were exhibited at the Royal Hortioidtural shows in 
Loudon and dsewhere in recent years. 

In l$g0 Sir Herbert was returned to Parliament 
for hk native county of Wigtown, and thereafter he 
continued as its representative until 1906. He 
accepted the offroe of JTtimor Lord of the Treasury in 
Lord Salkbury^s adminktration of 1866, and at the 
ttm he was appointed assktant Scottish Whip, 
ft poet which he continued to occupy for the nine 
S'ioceedmg Though eager for jwomotion to 

Cabinet rank, fortune did not favour him, and thk 
aUribu^ to the fact that hk duties as a Junior 
Lord qf Tmmwry deprived him of the oppor- 
tunities W in debate. Though he 

^fte oi^iFadi appointments to Colonial 


governorships when in the House, he declined them. 
Not only was he one of the most popular men, but 
also he had the reputation of being the best dressed 
man in the House of Commons. 

It was not until lie was a man of forty that Sir 
Herbert turned his attention to writing, but from 
that date onwards anything he wrote readily found 
a publisher, and hk output was exceptional. Works 
on history, biography, philology, natural hktory 
came from hk pen, and he will long be remembered 
by the brilliant seric^s of essays, “Memories of the 
Months*', dealing with every aspect of country 
life throughout the year. The personality of the 
author k vividly revealed in the pages of these 
essays. Hk keen powers of observation, hk sensibility, 
hk knowledge of natural history, his ideals of sports- 
manship, his scholarship and hk love of the country 
and the country folk fill the pages. So popiilar ore 
these essays, and so perennial their interest, that 
quite recently a fresh issue was made, nearly twenty 
years after their first jniblication. 

Hk dktinotion as a horticulturist was recognized 
by the Royal Horticultural Society when in 1917 it 
conferred on him the honour of V.M,H. Besides 
being the author of “Scottish Gardens*’, “Trees” and 
“Flowers”, he was a frequent contributor to horti- 
cultural periodicals. A singular honour was his 
election as a fellow of the Royal Society under 
Statute 12, “in the interests of advancement of 
natural knowledge)”. 

Archeology apj^jealed to Sir Herbert’s mind — the 
desire to penetrate into the hktoiy of hk native land 
behind the written record. The draining of the Loch 
of Dowalton on the Monreith ©state when he was still 
a comparatively young man and the exposure there 
of a group of lake dwellings afforded him an oppor- 
tunity. These and other crannogs were excavated 
with a party of friends, and were the first structures 
of their kind to be explored systematically in Britain, 
A notable collection of relics was recovered which 
Sir Herbert Maxwell presented to the National 
Museum of Antiquities of Scotland. At a later 
date, a valuable coUeotion of rdios brought 
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together by himeelf wae uIho presented to the same 
Miieeura* 

As a fellow of the Society of Antiquaries of Scot- 
land. Sir Herbert always took an interest in its 
proceedings, and in 1901 he was elected president of 
the Society, a post he occupied imtil 1913. He was 
on two occasions, in 1S93 and 1911, Khind lecturer 
in archaeology* When in 1886 an Archaeological 
Society was founded to publish ekjcounta of the 
archaeological an<l antiquarian remains in the counties 
of Ayrshire and Wigtown, Sir Herbert wsw one of 
the vice-presidents, and for a number of years took 
up the duties of an honorary secretary. His con- 
tributions included on article on the heraldry of 
Galloway, illustrated with coloured plates prepared 
by himself. 

With these taetcs, it was but natural that Sir 
Herbert should he offered the chairmanship of the 
Royal Commission on Ancient and Historical Monu- 
ments (Scotland) when it was appointed in 1908, an 
offer which he gladly accepted. For twenty-seven 
years he presided over the Commission until to the 
great regret of his colleagues, on the plea ‘tliat- it was 
better to anticipate the failure of his faculties than 
to oxitlive it’, he resigned. In his parliamentary days 
he had i^resicled over other Royal Commissions, 
including that on tuberculosis in 1897. When the 
Scottish Kational Librarj’^ was finally established, Sir 
Herbert Maxwell, though then eighty yeais of age, 
was chosen by the Trustees to be their first chairman. 
He was appointed lord lieutenant of his county in 
1903, and in 1933 he was created a knight of the 
Order of the Thistle, an honour rarely bestowed on 
a commoner, and one which gave delight to himself 
and to a large circle of his fellow countrymen. 

It may tnily be said that few men by their passing 
leave such a peasant memory behind to sxich a large 
munber of friends as has Sir Herbert Maxwell. He 
was laid to rest at the little kirk of Kirkmaiden 
beside the sea, where many of his forebears for three 
hundred years had preceded liim. The procession 
that followed him to his grave is said to have ex- 
tended for two miles along the cotmtry road, not- 
withstanding the lemotonoss of the spot, on indica- 
tion of the esteem in which he was held. 

A. O. C. 


Dr. Adolf Lehmann 

AD 01 .F IiKHMANN weis bom in 1863 at Orillia, 
Ontario, of OemMux parentage. He died in Kingston, 
Ontario, on September 27, after eight years of 
invalidism, brought on by a paralytio sekure. His 
unfailing cotirage and optimiam did not leave him 
during those long years of inactivity an<i helplessness. 

Dr, Lehmann studied agrioultxiral chemistry at the 
Ontario Agricultural College, and organic chemistry 
under Wisliconxxs at Xieip^ig, where he worked on 
the reduction of dibensene diphenylbutadiene to 
tetraphenylbenxene. He acted as assistant chemist 
at Dominion Experimental Farm at Ottawa, and 
as chiMEnist at the Agricultural Exparixnantai Station 


in Kew Orleans. In 1898 he went to India to establish 
a State department of agrioulttire for the Government 
of M 3 rsore. His training at Ottawa and New Orleans 
fitted him for his work at Mysore. His nine annual 
reports to the Government of the State are filled 
with data on the growth of such crops aa sugar-cane, 
rioe, coffee and sweet potatoes under different con- 
ditions of rainfall, amotmts of fertilkere, time of 
planting and harvesting. Analyses of soils, fertilizei’s, 
feeds and foods were earned out in great numbers. 
During this time he developed a method for the 
estimation of phosphorus in plant and aninkal 
material. 

On returning to Canada, after a short period as a 
teacher of organic chernktry at Queen’s University, 
Dr. Lehmann was oalled to the new University of 
Alberta to organise the Department of Chemistry. 
Here ho spent his moat fruitful years, not only as 
professor of chemistry, but also, in the earlier years, 
as provincial analyst and professor of soils. In the 
new province ho stimulated an interest in soientifio 
agriculture by his work in the laboratory and in his 
contacts with all classes and conditions of people. 
Ho made the earliest systematic examinations of the 
bitimien in the bituminous sand deposits of the 
Athabaska River, whieli have intrigued men of 
soienoe and enterpreneurs for many years. He saw 
his department grow from a mere handful of students 
to more than 700 in the eighteen years of his work in 
Alberta. 

Dr. Lehmann was an active and valued member of 
many scientific societies. Even after soil chemistry 
came into other hands in the development of the 
University of Alberta, he maintained his interest in 
agricultural science and agricultural organizations. 
But his great service was done in the classroom and 
with his stxidents and colleagues, whom he inspired 
by his scrupulous exactness and his devotion to his 
work. The present writer, who knew him as a col- 
league, is indebted to a fellow worker with Dr. 
liebmann. Dr. O. J. Walker, for much of the above 
details. In Dr. Walker’s words : “His many graduates 
speak for the interest he gave them in soienoe, for 
they are scatterexi over the North American continent, 
engaged in teaching and in industry. They were 
always able to feel that their mentor was interested 
in their activities, and shared in their successes and 
failures.’’ 


Wk regret to announce the following deaths : 

Dr. G. A. Boulenger, F.R.B,, formerly in charge 
of the Reptile Collectlohs in the Depflwtment of 
Zoology, British Museum (Natural History), on 
November 23, aged seventy-nine years. 

Prof. Edward L. Nichole, emeritus professor of 
physios in Cornell University, on November 10, aged 
eighty -three years. 

Mr. C. G. Rogers, CJ.E„ formerly chief conservator 
of forests, Burma, on November 18* 

$ir Tritton, K.B.E., past president of the 

Institute of Locomotive Engineers, cdso known 
his work in connexion with thb Britii^ Standards 
Institution, on November 19, aged seventy^five years; 
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News and Views 


Pilgrim Trust Lecture 

Timk and again in these columns it has been urgeti 
that the interixational character of science gives its 
disciples a special mission at the present time in 
promoting co-operation among the nations. In- 
diiwtly, by correspondence with other workers and 
by international congresses, something has been 
accomplished ; individuals of different nationalities 
have l>een brought together and have learned to 
appr€»ciate something of each other’s points of view 
and mode of approach to a problem. There is, how- 
ever, plenty of scope for further movement on these 
lines, and we therefore welcome the announcement 
in the annual n^port of the Coxuioil of the Royal 
Society that the Pilgrim Trust has agreed to provide 
2.'50 guineas a year for six years for an annual lecture, 
to be arranged jointly by the Royal Society and the 
U.S, National Academy of Sciences and to be given 
alternately in London and Wtishington (p. 979), The 
fact that a body of the character of the Pilgrim 
Tiust has supported tlie proposal, and that it was 
init forward jointly by the two leading scientirio 
bodies of Groat Britain and the United States, is of 
gimi significance. The foundation of the lecture, 
coming almost simultaneously with the announce- 
ment that negotiations of on economic oharactex are 
to take place between the two coxmtries, should make 
even stronger the link binding together the English- 
speaking peoples of the world in peaceful progress. 
Tlie first lecture will be given next summer, in 
London, by an American man of science. 

SiH William Beauo made special reference to the 
Pilgrim Trust Lectui'e in his presidential address. 
As he I'ightly pointed out, these lectures, from the 
circumstances of their origin, might well be used to 
mark the progress of science rather than to honour 
particular scientific workers. They should not be 
summaries of past work, however important that 
may be, for other provision already exists for its 
recognition ; rather they should servo to transmit 
new ideas which have already begun to bear fruit 
and give promise of wide expansion in the future. 
By means of the lectures, it will be possible to convey 
tile personal character in tli© work of a man who 
opens up a new field of advance, which can only be 
done adequately by the man himself. Sir William 
also expressed the hope that the universal wish to 
pnimote peaceful relations between the nations of the 
vorld may induce other bodies to establish similar 
lectures. The l^gular exchange of men able to 
transmit to other nations the new knowledge which 
is being gamed should indeed be fetnly esti^blxshed 
and recogniased by laamad academies and by States 
as a sulMantial means pHromoting progress in all 


fields of knowledge, as well as the conditions of peace 
necessary to secure it. 

A Lost Neanderthal Tooth 

Among the recent accessions to the British Museum 
(Natural History), South Kensington, some of which 
are referred to later in these columns, is a molar 
tooth of Neanderthal man. This tootli has been 
identified as a ^milk tooth’, which origmafiy formed 
part of a aeries of paUoontological specimens collected 
in Gibraltar by Capt. F. Brome, governor of the 
military prison, and forwardeci by him to England 
in 1865. The tooth was mentioned by Mr. George 
Busk in 1868, after which date it disappeared and 
had been lost to science for nearly seventy years. Its 
recognition is due to Dr, A. Tindell Hopwood of the 
British Museum, who frimishes the following par- 
ticulars of the identification. An unworn human 
tooth, fastened to a small square of blue paper and 
contained in a cardboard pill -box without lid, was 
received some months ago in the Department of 
Geology with various specimens from the Royal 
Dental Hosi)ital. This, with some others, was passcxl 
to I>T. Hopwood for examination. His interest was 
aroused by a small printed label gummed to the 
paper and identical witlx lal>els on specimens from 
Gibraltar already in the Museum, This suggested 
that the tooth might be the one reputo<l to liav© 
been foimd by Brome, and examination disclosed the 
correct date (24.2.66) written in ink in the lower left- 
liand corner and on the book of the blue paper ‘Tm 
under six years” — evidently the gromid for constant 
reference to a milk tooth, and leaving little doubt as 
to the origin of the spocimtm. Capt, Bromo’s investi- 
gations in the Genista cave, from which the specimens 
came, lasted over a period of years in the ’sixties of 
the last century. The cave, which was named 
“Genista” in his honour, was discovered when the 
prison, of which he was governor, was being enlarged, 
and in the course of digging a new tank, fissures were 
observetl in the limestone. 

Gibraltar Man 

Th» gift of this historic tooth of Neanderthal type 
from Gibraltar to the British Museum (Natural 
History) servos to recall the fact that it is only by 
little more than an accident that a certain primitive 
type of Homo is now known specifically as ”Neand©r- 
thal” Mid not as Cedpioust from Calp^, an ancient 
name for Gibraltar; for tlie first known example 
of Neanderthal man came to light in a rock-shelter, 
or the remains of a cave, in Forbes’ Quarry, Gibraltar, 
in 1848, nine years before the disoovery of the tyiie 
skull in the valley of the Neander in Germany. The 
history of the disoovery was found by Col. E. R. 
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Kenyon in 1910 in the mrnntee of the long defUnot 
Gibraltar Scientific Society. The skull was presented 
to the Society by the finder, Lieut. Flint, its secretary ; 
but its remarkable and peculiar character was not 
appreciated until long irfter, when in 1862 it was 
sent to England by Capt. F. Brome, governor of the 
military prison, with a quantity of pateontological 
material which he had obtainecl hroin the Genista 
cave, where he carried on investigations for some 
years. It was then examinwl by Mr. George Busk 
and Dr. G. H. Falconer, who immediately recognized 
its importance as a new and distinct type of HomOt 
the latter wishing to give it, as already mentioned, 
specific rank in classification. The skull has since 
been the subject of study by almost every anthropo- 
logist of note from Huxley to Keith ; and although 
it differs from the type in certain respects, and its 
age is not precisely determinable, all are agreed that 
it is a pleistooeufi skull belonging to the Neanderthal 
group. While some would regard the differences 
from the type as due to its sox (female) others hold 
that they are marks of an early and primitive char- 
acter, such as have since been found in the Neonder- 
thaloid skulls from Palestine. A similar skull, but 
of a child of five years of age, was found in 1926 
by Miss D. Garrod in a recently discovered cave ; 
and in the same stratum were Hint implements of 
late Moustorian type. The original Gibraltar skull 
was presented by Mr. G. Busk to the museum of the 
Royal College of Surgeons of England, where it is 
now exhibited. 

PfoL P. M* S. Blackett, F.R.S. 

Pbof. P. M. S. Blackect, of Birkbeok College, 
University of London, who succeeds Prof. W. L. 
Bragg in the Leuigworthy cliair of physics at Man- 
chester, is engaged mainly in work on cosmic rays, 
and it is fair to say that nearly all the cosmic ray 
research in Great Britain lias been done with his 
advice or under his direction. Blackett’s first im- 
portant scientific work was the development of the 
Wilson cloud chamber into an automatic instrument 
for the study of rare events such as close nuclear 
collisions and nuclear disintegrations. He investi- 
gated the energy wid momentum relations in these 
processes in the Cavendish Laboratory between 1922 
and 1932. Follcrwing the discovery, by Skobelzyn, of 
tracks ascribed to cosmic ray particles, Blackett 
devised the counter -controlled cloud oliamber in 
which the expansion is initiated by the passage of 
the cosmic particle and the track is formed and 
photographed before the ions are diffused. The 
counter controlled cliambcr placed in a magnetic 
field allows the measurement of the eneigy of the 
particles, and Prof. Blackett has been occupied with 
this method of investigating the cosmic rays since 
1938, using latterly the large magnet erected for the 
purpose for the Royal Society. He had established 
a scliool of cosmic ray research at Birkbeck College, 
and several of his collaborators will continue their 
work at Manchester. In addition to this main interest. 
Prof. Blackett has worked on the production and 
properties of positive electrons and on the specific 
heats of gasee. 


Improvements in Television Equqxiient 

It is natural to expect that the continuous operation 
of a public television broadoaksting service hi Great 
Britain will be accompanied by steady improvement 
in technique and equipment. An outstanding advance 
in the latter has recently been achieved by the pro- 
duction of the Sui)er-Emitron cwnera in the labora- 
tories of the Marconi-E.M.I. Television Co., Ltd. This 
new camera has already reached the stage of practical 
application, since it was \ised recently by the B.B.C. 
in television broadcasts of the Lord Mayor’s Show, 
and of the Cenotaph ceremony on November 11. A 
brief teolmical description of the new camera, pub- 
lished in the Wirdesa World of November 18, shows 
that the major improvement depends upon the 
separation of the photo-electric screen and the mosaic 
screen which is scanned by the cathode ray beam. 
As a result of this separation, the photo-electric sur- 
face, upon which the visual image of the scene being 
transmitted is focused, may be made transparent. 
In this way, certain limitations placed upon the 
optical projection system of the present Emitron 
cameras have been removed ; lenses of shorter focal 
length and wi<ler angle may be used, and even tele- 
photo lenses when re<]uire<l. Further, the separate 
mosaic screen may be made from substances having 
high secondary emission, and consequently consider- 
able electron multiplication may be obtained in the 
tube itself, thus giving additional overall sensitivity. 
With the new ciunera, therefore, lees illumination of 
the subject is necessary for the attainment of a good 
picture if the normal aperture lens system is retained. 
This is a valuable feature in outdoor broadoasts on 
dull days, or when using a telephoto lens for the 
reproduction of distant scenes. If the normal 
iUumination is retained, however, as in studio work, 
the aperture of the lens can bo reduced with a con- 
sequent gain in depth of focus. 

Although in the United States of America regular 
television broadoasts have not yet commenced, a 
considerable amount of research is in progress in the 
development of television technique and equipment. 
An additional stage towards the maugurati<m of a 
commercial service has been achieved recently by the 
installation of a high-frequency coaxial cable between 
New York and Philadelphia, a distance of ninety 
miles, by the American Telephone and Telegraph 
Coy. A note from Science Service dated November 
10 describes a demonstration in which 2404me 
television images were tronsraitfced over this cable, 
which is designed for operation at 1,000 kilocycles 
per second. Starting in New York, the signids pads 
through amplifiers about every ten miles. The power 
for these amplifiers is transmitted through the cable 
along with the signals, thus making the System 
independent of any lo^ power soitroe. Special 
equipment has been designed to prevent the distortkm 
that would othenvise remdt hem the varying ydocity 
of the diilermt signal heqnmcim sdong the cable. In the 
demonstratiem described, the image reproduced on ^he 
cathode, ray tube reoeiver was about to 
square, and news reels and aitoated scenes went tnto* 
mitted over the oableirith in;)^^ loss W^^ 
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Maixxiiu and Badio Cdtasnunicatioti 

At a meeting of the Rojral Society of Arte on 
November 10, Sir Amhroee Fleming presented a 
paper entitled **Guglielmo Marconi and the Develop- 
ment Radio Communication”. The object of the 
meeting was to commemorate the achievements of 
the Morcheee Marconi, whose work on the practical 
use of eleotro-magnetio waves has laid the foundations 
of a great industry, and provided a means of inter- 
communication of great importance and advantage 
to the human race. Sir Ambrose took the opportunity 
of tracing the early history of electric wave tele- 
grapliy, starting with tlie theoretical work of Clerk 
Maxwell published in 1B66. The experimental 
demonstration of the existence of electromagnetic 
waves was provided by H. K. Hertz some twenty 
years later, and rapid progress was afterwards made 
by the investigations of Sir Oliver Lodge, Admiral 
Sir Henry Jackson and other workers. 

Oontbmpobankouslv, Marconi was experimenting 
in Italy and, at abotit twenty years of age, he came 
to Great Britain and applied for his first British 
patent in June 1896. Marconi had a special flair for 
the practical application of the principles establisliod 
by others and for overcoming the many and various 
^liifiouliies encountered in this application. Under 
his guidance amd inspiration, wireless communication 
advanced rapidly with a continuously widening 
scope. Sir Ambrose Fleming was personally associated 
with much of this pioneer work, and he has drawn 
on this experience with advantage, in presenting an 
accurate and interesting outline of the progress of 
radio communication dming the past forty years. 
When the paper is jmblished in the Journal of the 
Poyal Society of Arte, it will form a useful historical 
document, which should prove of gi'oat value to the 
large and rapidly extending class of young radio 
engineers who are only dimly acquainted with the 
course of events in the early years of this art. 

Science and the Unobservable 

At his Friday evening discourse before the Royal 
Institution on November 26, Prof. H. Dingle dis- 
cussed ^Science and the tJnobsorvable”. An out- 
standing characteristic of modem j^ysios is the 
application of the principle that only that which is 
observable is significant. The first example of such 
application to arouse general discussion was the 
abandonment by Einstein of the idea of the absolute 
simultaineity of events at different places, because of 
the discovery that it was impossible to determine 
absolutely whether such events were simultaneous 
or not* This step met with the oritioimi that since 
absolute shnoltaneity m itself was independent of 
the xneans available for observing it, it was illegitimate 
to call the idea meeninglesB merely because of the 
luniUkUi^ On the other hand, the 

foUowsKS of EUnstim maintained that if the physical 


Ak analysis of the process of observation shows 
that unobservables fall into three classes: (1) the 
logically unobservable, namely, that which cannot 
be said to be observed without breaking the laws of 
reason, for example, a roimd square ; (2) the 

phyeketUy unobservable, namely, that which cannot 
be observed because no physical means exists by 
which the observation could be made, for example, 
absolute motion ; (3) the pracHcaUy unobservable, 
namely, that which cannot be observed because of lack 
of teoluiioal skill, for example, the far side of the moon. 
The last two classes, however, cannot be distinguished 
in practice imless we assume that we know com- 
pletely all the physically possible meems of observa- 
tion which exist. The practice of physios is to reject 
the logically and the physically tmobservable and to 
accept the practically xmobsorvable. Hence, since 
physics distinguishes between the physically and the 
practically unobservable, it must assume . that we 
know completely all the physical moans of observa- 
tion which exist. Prom the realist point of view, 
therefore, we ore in the dilemma that we must either 
assume omniscience in this sense, or else confess that 
we have no guarantee that what we observe has any 
importance when compared with the equally real 
physically unobservable part of the universe. The 
dilemma disappears if we adopt the idealist doctrine 
that the physical world is a mental construct formed 
to give rational meaning to our observations. In 
that case we reject the physically unobservable 
because our aim is to construct the world out of 
observation and not out of femoy, and we do not 
presume omniscience because we erect no barrier 
against further observations of any conceivable kind. 
It follows that modem physics is justifiable only in 
terms of an idealistic philosophy. 

Water Supply and Public Works 
A SBBZBS of papers at the recent Public Works 
Congress dealt with water supply. The connexion 
between water supplies and town planning was 
discussed by Mr. G. H. Thiselton-Dyer, who pointed 
out that, with few exceptions, souroos of water supply 
are suspect or actually polluted, and that it is doubt- 
ful whether even those which are regarded as safe 
will remain so under the changing conditions of 
modem life and the somtiny of the bacteriologist, 
who can now detect evidence of contamination 
which was not revealed by older methods of analysis. 
It was also remarked that it appears to be inexpedient 
to use the Town and Country Planning Act of 1982 
to reserve ar^ in town planning schemes with the 
view of preventing pollution, unless the schemes 
provide for the payment of adequate compensation 
to the affected landowners. The possibilities of the 
Lower Greensand as a source of water supply for 
Greater London was diseussed by Mr. H. Dewey, 
who concludes that no great reUanoe ocm be plao^ 
upon this source for such a purpose, although use 
mi^t be made of it as a soFUrce of auxiliary supply. 
Hho geologioal section across the liondon Basin 
which was include in the paper would have been 


woddvvr^i^ w oon- 

uhobservable either directly^ or 
was no critericn for dfetinguisluiig 


enhanced in vaiud had the lower limit of the Lower 
Greensand been shown on it. 
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HECKKr water shortages in various parte of Great 
Britain lend eignidoance to the paper by Mr. £. G. 
Bilhaam on weather and water suppliee, in which it is 
suggested that although the primary source of our 
water supplies is rainfall, loss of rainfall by evapora- 
tion and by seepage is of major importance, and that 
it is only possible to study this loss by comparing 
accurate values of rainfall with similar values of nm 
off. So far, this has only been attempted in the case 
of the Vymwy catchment area. Studies of factors 
ajffeoting the corrosion of water mains and services 
are given in a paper by Dr. W. H, J. Vernon and 
Dr, Fs Wormwell, the first portion of which deals 
with methods of protection of the interior of the 
pipes, a suggested possibility being treatment of the 
water conveyed with a view to the elimination of 
corrosion, and a second method being the application 
of protective coatings. External corrosion by soil 
and other causes is also dealt with, together with 
methods of protection in this instance also. 

Fifth Annual Exhibition of Kinematography 

The fifth Annual Exhibition of Kinematographj" 
arranged by the Royal Photographic Society was 
held in the Society’s house at 35 Bussell Square on 
November 13-27. Tlie Exhibition included examples 
of the latest typos of kineniatographic apparatus, a 
series of interesting exhibits arranged by technical 
firms within the industiy, together with a compre- 
hensive display of still pictures from recent pro- 
ductions. It was openeti by Colonel J. T. C. Moore- 
Brabazon. In his arl dress, Colonel Moore -Brabazon 
stressed the importance of kinematography in educa- 
tion, research and in the preservation of records, 
and paid tribute to the progress which has been mcule, 
particularly on the mechanical side and in the general 
design of apjjaratus. An interesting series of lectures 
and demonstrations was an'onged to run throughout 
the course of the Exhibition, on technical subjects 
connected with kinematography, standard and sub- 
standard. 

It is true to say that this Exhibition succeedwl 
in demonstrating how close is the relationship 
between the Royal Photographic Society and the 
kinematograjjh industry, and how many and great 
would bo the advantages to both of a closer associa- 
tion. In the i)ast a limit has been placed upon the 
activities of the Royal Photographic Society by the 
size of the promises at 35 Russell Square. New 
premises have, however, recently been acquired in 
which, after reconstruction, there will be three lecture 
halls, a Iibrar>% museum, a council room, meeting 
rooms and a members’ lounge, and imder these 
conditions the way will be made easy for fiirther 
developments. The expense entailed in connexion 
with the acquisition and reoonstruotjon of the new 
premises is, of course, very great, and an appeal for 
fun<is has lately been launched by the Society. It 
is hoped that the response w^ill be adequate ; science 
and industry have profited greatly by the advances 
made in photography, and the premier photoi^aphio 
society in the world dest»*ves well of the comiiumity. 


The Newcomen Society 

At the annual general meeting of- the Newcomen 
Society, held at the Institution of Civil Engineers on 
November 17, Engineer Captain E. C, Smith was 
elected president for 1937-38. In the report of the 
Council, it was stated that there has been an increase 
in membership during the year of 149, the total 
membership now standing at 676, more tlian half 
the members residing in the United States. The 
300 signed copies of the “Collected Papers of Rhys 
Jenkins” have nearly all been sold, and Extra Publica- 
tion No. 4, “John Smeaton’s Diary of his Journey 
to the Low Countries 1765’’, is in the Press. The 
financial position of the Society is very satisfactory. 
After the conclusion of the business a paper was read 
by Captain F. B. Ellison on ’“The History of the Hay 
Railway, 18 10-1 864”. This line, more than miles 
long, was one of the longest of the pre-steam railways. 
It was built mainly for the conveyance of coal to 
a district north of Hereford, hitherto served by pock 
horses. Its terminus was on the Usk at Brecon, to 
which a canal had recently been mmle. First s\irveye<l 
in 1810, the proposal for a railway, or rather tram- 
way laid with iron rails, met with immediate sup- 
port, among the contributors to the funds being the 
Earls of Oxford and Ashbumham, the Duke of 
BeaufoH and Vi&oovmt Hereford, who was the chair- 
man of the company. An Act of Parliament for the 
line was obtained in 1811, and tenders were soon 
afterwards accepted for 2,800 tons of “Cheltenham 
tmm road j^lates of strong bodied pig iron to be 
60 lbs. per plate” and for 20,000 stone blocks weighing 
168 lb. each for sleepers. There were several bridges 
on the line and one tunnel 600 yards long, this being 
constructed by a minor of Newnham, Gloucestershire. 
The tramway continued to serve the district until 
the formation of the Hereford, Hay and Brecon 
Railway, which bought up the line, sold the tram 
plates and used the stone sleepers in its bridges ; 
but recently some of the material has been found in 
good preservation, and many old docutnents and 
plans have been brought to light. These are now being 
preserved in Hereford Museum. 

University College, London : Extension of Buildings 

Univeesity Coij:4B:aE, London, by the ofiftoial 
opening of a further portion of the Foster C>ourt 
buildings, has reached another milestone in its 
development. A previous stage of the Foster Court 
scheme was marked by the opening of the now 
Department of Zoology by the Chancellor of the 
University, the Earl of Athlone, in 1933, The chair- 
man of the University Court, Lord Macmillan, 
opened on December 1, the seotiona of the general 
scheme which have recently been completed. These 
comprise primarily the housing of the Faculty of 
Laws, the Department of Geography, the Jimlor 
Laboratory of the Department of Physics, the Oast 
Gallery of the Department of ArohfieOlogy, and a 
library centre for the Foster Court depaHmenta* JBy 
the terms of the endowment of the Yates-Gcddsniild 
chair of geology and physical geography, the iTork in 
physical geography is undertideen in the 
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of Geology. The special task of the Department of 
Geography is to promote the study of regional and 
human geography. Hence* the main feature of the 
design and equipment of the new department is the 
emphasis placed on maps and on facilities for their 
study* The Map Laboratory is a spacious room, with 
natural lighting on three sides, and artificial lighting 
provided both by ceiling and by adjustable drawing- 
bench lamps. Adjoiiiing the laboratory is the map 
Rtore% where the 3,000 maps which form the existing 
colleotion of the Department are conveniently 
housed. A large lecture room, with epidiascope, a 
Hinaller olassroom, and a small research room with 
mapping frames, are all on one floor. The private 
rooms of the staff and the library are on lower floors. 
The removal of the Departments of Botany and 
Geology to the parts of the Foster Court territory 
which have been allocated to them is still a task of 
the future. 

Pontifical Academy of Sciences 

The first annual report of the reconstituted Ponti- 
fical Academy (Annuario della Pontificia Accadomia 
delle Scienze, 1 ; 1936-37) has been received. The 
origin of this Academy, in common with that of the 
Royal National Academy of the Lincei, can be traced 
back to the fovmdation in 1603 by Federico Cesi of the 
ancient Accadomia dei Lincei. Founded in Rome 
with the object of uniting together those interested 
in the study of the sciences, the Aca<ieiny a^lopted 
the title “of the lynxes’* from the supposed sharp- 
sightedness of those animals. Many of the most 
famo\is men of science of the period became members, 
amongst them Galileo, who received much support 
from the Academy. Soon after the death of Cesi in 
1630, the activities and influence of the Aoeulemy 
declined, but several attempts at revival wore mode 
during the next hundred and fifty years. These 
efforts had no lasting success, however, until about 
18 <j(>, when there was a greatly increased activity 
due mainly to the exertions of Abbot SoarpelUni, 
encouraged by Papal sxipport. Shortly after Soarpel- 
hni’s death the Academy came under the direct 
control of the Pontiff, and in 1847 received from 
Pitis IX the title of Pontificia Accadomia dei Nuovi 
Lincei, 

With the capture of Rome in 1870, the new Italian 
State took over the major part of the Academy’s 
activities, including its library, and formed the 
Reole Acoademia dei Lincei. The Pontifical Academy 
continued to exist as a separate body, but with 
greatly decreased influence. In 1936, Pius XI 
decided to restore the importance of the Academy 
and reconstituted it \mder its present title. The Papal 
Academy of Sciences now consists of seventy 
at^ennieians, chosen ftom among the most dis- 
tinguished men Of science, irrespective of nationality 
and of religious profession. Actually thirty-six of 
the members are non-Italian and are representative 
of ilarfwrtm mtknalitiOs. the British members are Sir 
(Jhariee Sherrington and Prof. E. T, Whittaker ; the 
late Xfiosd Rutherf^ The Annual, 


which extends to^more than 800 pages, contains a 
brief survey of the Academy’s history, a description 
of its headquarters, the Villa Fia, in the Vatican, and 
biographical notes and portraits of each of its seventy 
members. 

Agricultural Education 

Both the need and the difficulty of instructing 
the farmer in the practical results of scientific research 
are well appreciated by many agricultural authorities, 
but few seem to have been so enterprising as the 
Bacon Development Board, which has sent to us some 
specimens of its recent publications. The Board has 
realized that it is at least as important to ’put over’ 
new information to those concerned with advising 
and educating the farmer as to approach him directly. 
The agricultural county organizer, like many other 
expert teolmicel men, is far too busy to read all the 
original literature, to select from it and make the 
necessary summaries, and it must therefore be a greet 
boon to him to rcxjeive ready -mode such summaries 
and abstracts os are now provided by the research 
department of the Bacon Development Board, These 
abstracts, which are issued yearly by the Board in 
the form of a report, are exceedingly well done : 
clear, oonciso and well selected. There arc only about 
one hundred of them, but they are all to the point 
and make attractive reading, oven to the n<m -expert. 
Included in the volume (Report No. 7, Selected 
Abstracts on Pig Production, Bacon Development 
Board. Sept., 1937, price 28. 6d, post paid) are a 
thumbnail summary of recent developments, a 
classified table of contents, and lists of the publica- 
tions of the Board and of the journals from which 
the abstracts have boon made. Reprints of two 
outstandingly important scientific papers on pig 
pro<luotion have been circulated, as well as brochures 
on round- worm {A scar is lurnbricoides) and the 
ineconoray of feeding too much protein to pigs. 
These brochures are not written to ’boost’ any product 
or to subserve any private gain, and therefore they 
are far more likely to hit the mark than the propa- 
ganda efforts of commercial undertakings. 

The Norman Lockycr Observatory 

In presenting the annual report and accoimts 
(1936-37) of the Norman Lockyer Observatory, the 
council thanks the new director (Mr. D. L. Kdwords) 
and his small staff for the work carried out under 
the difficult conditions consequent upon the death 
of the late director, Dr, W. J, S. Lockyer. Reference 
is made to the new sensitometer recently added to 
the equipment of the Observatory, which will make 
possible the development of quantitative work at 
Sidmouth over a wide range of the speotrum. Through 
the generosity of Sir Robert Mond, Prof* F. I. 
Blumbaoh is working at the Observatory a& a research 
associate. The council expresses its view that the 
best tribute that could be paid to Dr, Lockyer ’s 
devoted services would bo in the development of the 
Observatory, which retains so many marks of his 
attentionr care and vision. 
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Acqtmition« of the British Museum (Natural History) 

This Dopartment of Geology has recently acquired, 
through the generosity of the Medical Committee of 
the Boyal Benta! Hospital, a molar tooth of Kean* 
derthal man discovered in Genista Cave, Gibraltar, 
in 1865 by Capt. F, Brome, governor of the MditAiy 
Prison* The most intcjrestmg recent acquisition in 
the Department of Minerals is a gilt brass model of 
a gold nugget from the foot of Croghan, Kinshela, 
near Arklow in County Wicklow. The original nugget 
was found in 1795. It was said to have weighed 22 
ounces and to have betsn given to King George HI 
by Abraham Coates in 1796. A model is preserved 
in Trinity College, Dublin, and a plaster model was 
presented to the British Museum in 1910* The new 
model is presented by Lord Seaton. Two fine speci- 
mens of hydromusoovite with pyrite and arsonopyrite 
from the Roman Deep Mine, Ogofau, Carmarthen- 
shire, and specimens of a New British mineral, 
nissellite, a mixed crystal of bismuth and ttmgstio 
oxides, from Cornwall, are the most interesting of 
the other British additions. Natural glasses of pro- 
blematical origin generally' classed as tektites continue 
to appeeu* in various parts of the world. Through 
Dr. Spencer, forty -eight specimens of natural glass 
from Java have been presented by Dr. G. H. R. von 
Koenigswald. Prof. Suess of Vienna has presented a 
piece of the so-called kftfelsite — a fused gneiss from 
the supposed meteorite orator at KCfols in the 
Austrian Tyrol. The Department has acquired by 
purohoee some fine groups of cassitcrite from Bolivia 
from Messrs. Gregory and Bottley and has also 
secured the gieater part of the collection of Hugh 
Boptimus Gordon, who specialized in collecting and 
studying the minerals of the rare earths. 

Excessive Marine Growth in Shoreham Harbour 

A SHOBT time ago a letter appeared in the Press 
stating that coral was growing in the Southwick 
bcMiin of Shoreham Harbour, S\issex, and wa« 
causing considerable trouble by fouling the bottoms 
of yachts and smaU boats lying in this part of the 
harbour* The Southwick oatud, or basin, is locked 
off from the rest of Shoreham Harbour, its waters 
being kept at a constant level and free from tidal 
rise and fall. The sea water in the basin is used to 
cool the condensers of the Brighton and Hove 
elootrio power station, which is situated on its sea- 
ward side with coal wharves on the basin* Being of 
limited area, the water in the basin is appreciably 
warmed by this means, and is said not to fall below 
a minimum of about 65® F. At first this growth was 
thought to be a tropical reef-building coral which 
had somehow managed to survive the passage from 
Paoifio or West Indian seas on the bottom of a 
yacht about a year ago, and was able to thrive in 
the comparatively warm waters of the basin. 

Thm British Museum (Natural Hiatoiy) was asked 
to investigate, and Mr. Dilwyn John is at present 
collecting specimens of the local marine fauna and 
Bora Uving tmder the peculiar conditions occurring 
in the Southwick basin* The ^oond’ turned out to 
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be an excessive growth of a poiyohsste worm, closely 
resembling Hydroid^ narvtgicc^ Gum^erus (SeipulicUs), 
which lives in tubes of a calcareous nature. It is 
possibly a species new to science, and is being 
described by Mr. 0. C, A. Monro of the British 
Museum (Natural History). The growth consists of 
dense brittle clusters of the white tubes of this worm, 
which grow to approximately 9 cm. long and average 
1 mm. in diameter, and are usually cemented one 
to anotlier. It occurs more frequently around the 
water-line of Boating objects than on piles or the 
keels of boats, which api>©ar8 to indicate that light 
and aeration ore favourable to its growth ; but the 
warm water of the Southwick basin seems to be the 
chief cause of its i)reH0nt excessive development. 
Perhaps after a full investigation other less con- 
spicuous marine organisms may be foimd to be 
behaving in a peculiar manner on aocotmt of the 
interesting conditions occurring in this part of 
Sbomham Harbour. 

Registration and Population Trends 
A PABEH read by Dr. R. R. Kuez^mski before the 
Eugenios Society on future trends in population is 
published in the Exigmica JRcinetc, 29, No* 2. He 
points out that in 1837 an Act was passed for register- 
ing births, deaths and marriages in England, more 
than sixty years after such demographio data were 
recorded in Sweden. His address is mainly devoted 
to showing the inadequacy of the records as kept in 
Great Britain compared with those of various other 
countries, our original birth and death registration 
forms having remained unaltered up to the present 
time. The age of the mother at the birth of each 
child was recorded in Sweden so early as 1774, and 
in 1839 the Compiler of Abstracts in the General 
Register Office wrote a letter to the Registrar-General 
pointing out two grave defects in the records, but 
nothing has been done. The need is stressed par- 
ticularly for recording the age of the parents, especially 
the mother, at the birth of each child, the order of 
birth and the duration of the marriage, as well as 
the date of birth* Without such data it is impossible 
to determine questions of differential fertility and 
population growth or decline. Various suggestianB 
are made, including that of a special fertility Sensus 
in December 1938. We should then have within 
tlxree years a fair knowledge of present fertility treads, 
^ which a Government population policy could be 
formulated Mdth some chance of success* 

Conference on Atmospheric Pollution 
Thxbtt-six representatives. of local authorities md 
other organizations co-operating with the Department 
of Scientific and Industrial Research met on Novem- 
ber 29 in the half-yearly oonferenee, Ehr* G* M* B. 
Dobson, chairman of the Atmospheric Pollution 
Research Ckmunittee, presented the report on the 
progress of the investigations carried 
Committee. He spoke in pertaotfiar of 
which ore being obtained in the apeoiid survey 
is in progress in and artnuu^ 

Two souiees of atinbi^ whkih pifX^ 
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oartain districts ware also discussed. It ^as agreed 
that a letter be addressed to the Ministry of Health 
protesting against the oontinuation of nuisance 
arising from burning colliery spoilbanks and urging 
that action be taken to end it. It was also agreed by 
the representatives to ask the Department of Scientific 
and Industrial Research to consider and report on 
the possibility of research being undertaken to 
develop remedial measures to prevent nuisemoe 
caused by zinc oxide fumes in cortain stages of the 
manufaotvire of brass. 

Chronica Botanica 

Fbou February 1938> Chronica Botanica will be 
issued bi-monthly and no longer as a yearbook. The 
annual subscription will be reduced from 16 to 7 
guilders. The new periodical will continue to give 
all the essential information which was given in the 
old yearbook and will include some important new 
sections. Results of research will be published only 
in the first two sections. The world list of plant 
science institutions and societies will appear as an 
annual supplement. The reorganized Chronica will 
contain short preliminary notes on the results of 
recent research or cmnounoing new discoveries ; 
discussions, announcements, letters to the Editor ; 
detailed programmes, short reports, decisions, resolu- 
tions of international congresses ; quotations from 
recent articles of general and timely interest ; personal 
notes and queries ; short reviews of new botany 
books, etc. The address is P.O. Box 8, Leyden. 

Anti-Gas Training and Defence 

Thb Home Office has published a memoranduni 
summarizing in convenient form the more important 
information that has already been issiied in various 
circulars of the Ah' Raid Precautions Department 
(Air Raid Precautions, Memorandum No. 6. London : 
HM* Stationery Office. 4d. net). It outlines the 
suggested organization and arrangements for local 
anti-gas training. For districts where no gas chamber 
is available for the training, the Home Office has 
provided a fieet of 40 motor *gas vans*, by means of 
which instruction is given in the use of the respirator 
in an atmosphere of tear gas. In a report, just issuetl, 
describing experiments conducted by the Chemical 
Defence Committee with the object of testing the 
recommendations made by the Air Raid Pre- 
caiitions Department, it is concluded that sealing a 
room hx the manner suggested, and the use of a gas- 
mask of the pattern which is being prepared, will 
give a high standard of protection against aerial gas 
attack. 

Annotmeements 

Mu. C. FoaSTBxt Coof^, F.R.S., director of the 
University Museum of Zoology, Cambridge, and 
reader in vertebrate zoology in the University, has been 
appointed director of the British Museum (Natural 
History) in suooession to Dr. C. Tate Regan, F.R.S., 
who retires on 2, 1938. Mr, Forster 

Ood^*s zoological work has been concerned mainly 
the vertebrates, both rsoent and foaei}* 


Tkx Medal of the Institution of Mining Engineers 
lias been awarded to Dr, Carl Beyling, director of 
the Experim^tal Station at Dortmund -Dome, in 
recognition of his services in the application of 
scientific knowledge and research to safety and 
health problems in coal-mining, and to Dr. R. V, 
Wheeler, professor of fuel technology in the Univer- 
sity of Sheffield and director of the Safety in Mines 
Research Board Experimental Stations at Sheffield 
and Buxton, in recognition of his services in the 
application of scientific knowledge and research to 
problems of safety and health in ooal-mining, emd of 
the utilization of coal. 

Mr. D. P. Costello, of Trinity College, Cambridge, 
has been awarded the Ro^^ Asiatic Society *s 
Universities Essay Prize for 1936-1937. The subject 
of his essay was “The Relations of the Greeks with 
the East**. The other essays submitted were of such 
a high standaurd that the Coimcil of the Society is 
also awarding a special second prize to Mr. John 
Bowman, of the University of Glasgow, for his essay 
on the alternative subject “Tamerlfime**. 

Prof. A. S. Evk has undertaken the preparation 
of the authorized life of Lord Rutherford of Nelson, 
and it is to l)o published when completed by tl»e 
Cambridge University Press. It is earnestly requested 
that any correspondents who have letters, written by 
Lord Kuthorfoni, which tlirow light on his life and 
work, will forward them as soon as possible to Prof. 
Eve, 26 Willow Road, Hampstead, N.W.3. Original 
letters will be promptly returned if requested. 

Applications are invited for the David Anderson- 
Berry Gold Medal, together with a sum of nioney 
amounting to about £KH), which will awarded in 
July 1938 by the Royal Society of Edinburgh to 
the ijerson who, in the opinion of the Council, has 
recently produced the best work on the nature of 
X-rays in their therapeutical effect on human diseases. 
A similar award will be made every three years. 
Further information can be obtained from the 
General Secreteuy, Royal Society of Edinburgh, 
22 George Street, Edinburgh, 2, 

Thbj following have been elected officers for 
1937-38 of the University of Durham Philosophical 
Society : PreMcnt : The Very Rev. C. A. Alington : 
Hon. General Secretary : Dr. W. A. Clark ; Hon. 
Treasurer : Mr. J. W. Bullerwell ; Editor . Prof. 
G. W. Todd ; Assistant Editor : Mr. J. F. Wood ; 
Hon. Librarian : Mr. E. Patterson. 

The annual meeting of the Science Masters Associa- 
tion will be held in the (IJhemistry Department of the 
Imperial College of Science and Technology on 
January 4-7. Sir Cyril Ashford will deliver his 
presidential address entitled “Past and Future Aims 
of School Science’* on January 4, Further informa- 
tion can be obtained from Mr. R. E. Williams, 15 
Norbam Gardens, Oxford. 
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Letters to the Editor 

Tht Editor does not hold himotHf ntponnble for opiniona exprtatod by hu eorrtapoHdo^. 
He cannot undertake to reiumt or to corrtepond with the writera oft refected manuecri^ 
intended for this or ony o</*cr part qf Natubs. No notice ie taken of anonytfwue communicatione. 

Notbs on points in some of this week’s lbtteks apfbab on p. 975, 
Correspondents are i K vmsD to attach similar summaries to their oommtjnioations. 


Relation between fibrous' and 'Globular’ Proteins 


On various occasions in Nature and elsewhere it 
has been argued that the elastic fibrous protoina, 
keratin and rayosm, by virtue of the system of intra- 
molecular folds which appears to be their character- 
istic stereochemical feature, are the linear prototyi>e 
of the globular proteins, which presumably are con- 
structed to similar principles biit in two or three 
dimensions^. Direct experimental support for this 
view comes from X-ray studies of the denaturation 
of the globular proteins, which show that the change 
always results in the ajipeai’ance of polypej»tide 
chains, which can often be drawn out into artificial 
fibres analogous to p -keratin or p -myosin*. It has 
also been recognized for some time that feather 
keratin* in particular is to X-rays really both fibrous 
and globular, and more recently the early observation 
of long spaoings in the keratins has been supple- 
mented by the discovery of even longer spacings in 
those and other protein fibres*. Tlie tobacco mosaic 
virus* is another protein which has projiorties both 
fibrous and globular*' — and, to cut a long story short, 
it looks now os if the original apparent distinction 
between the two t> 7)08 is beginning to disappear. 
One possible way, based on density and other con- 
siderations, of deriving a general scheme directly 
from keratin* amounts actually to building up 
moleculoa having eswmtially the stiucturo deduced 
from X-ray data for the keratin cryetallites, and this 
suggests at once the idea that the protein fibre 
crystallites and the tobacco mrus units fall into the 
same category. 

The recent work of Borgmaim and Niemann’ also 
indicates that both fibrous and globular proteins are 
constructed to a common plan, or at least that some 
common factor is involved in their metliod of syn- 
thesis. Borgmann and Niemann conclude that both 
the total number of amino -acid residues in a protein 
molecule and also the numbers of each of the various 
residues are expressible in the form On this 

basis, the minimum molecular weights of chicken egg 
albiunin, cattle hiemoglobin, cattle fibrin, and silk 
fibroin are found to correspond to 288, 2 X 288, 
2 X 288, and 9 X 288 residues respectively, which is 
equivalent to saying that chemical anedysis places not 
only two gkMar proteins — which would be expected^ 
but also two fibrous proteins in one and the same scheme 
^ multiple molecular toeighiSf the Svedberg scheme 
in fact, founded on ultracentrifugal studies of the 
globular proteins. 

Now X-rays offer a way of supplementing the 
Bergmaxm argument, which requires a knowledge of 
the aver^ re^ue weight, though there is no way 
of knowing this directly by ohemioal means owing 


* i am umler tbo Impmuioii tliat 1 Mn rstpotuilble for Uw ocisiiua 
\m of the word ^globuUr' In dUcuMlng proteto fcyp«»‘ ; tmi of 
H WM i»v0r mraot to Imply tlw BphertoAt »luipe only, but t»thor 
•omethips bulky, m oppowd Ui «n extended inohseoUtt chkln like 
oetluloee. 


to incomplete analyses. For p -keratin, for example, 
the average residue weight can bti calculated from 
the density (for on estimate of the density of p- 
keratin I am indebted to Mr. H. J. Woods) and 
the X-ray measurements of the average residue 
dimensions. The best available data make it eq\ial 
to (9‘7 X 4*65 X 3*33 X l'3)/l-85, or about 118, 
corresponding to approximately 0-85 gram-residneR 
fier 100 gm. of keratin. The number 0*85, when 
divided by values of should give the numbers 
of gram -residues of the various acids in 100 gm. of 
keratin. Tlie accompanying table shows the results, 
to bo discussed elsewhere, of the calculations for 
wool keratin : 


Acid 

Krctpicncy 

(Im.-rcM. in 100 gm. won! 



Calc. 

OlM. 

Oiutemio 

H(2*) 

0*106 

0*103 

1 Argteinc 

16 (2q 

0*063 

0*059 

! Afjpwtic 

i« (2q 

0 0S3 

0*064 

• Tyro«iiic 

32 (2*) 

0 027 

0*027 

j Ly»lnc 

48 (2*.8) 

0 018 

0*019 

I Tryi)tx>phttnp 

m (2‘.3) 

0 0i)8, 

0*009 

' HlRtldlnc 

192 (2*.3) 

0 004* 

0iK>4 

H— Amld(“ -X 

9 (3') 

0 *004 

0*098 

1 Cystine t 

S (2») 

0 106 

Uvm value 

1 JVlctljIonluc 

192(2*.3) 

0-004* 

Mean value 

U'ucinc 

9 («•) 

0*094 

0*088 

[ Alai\inc 

1G(2‘) 

0 053 

0*050 

J rrollna 

24 (2V3) 

0*035 

0*088 

Serine 

«2 (2*) 

0*027 

0*029 

Vallac 

36 (2*.3») 

0*024 

0*024 

MJlydne 

1 

»(l (2*. 3) 

0 *008, 

0*008 


t Cftlculated as liair-cysUue rBsiduee. 


It will be seen that the measure of agreement is 
quite good, and though it is difficult yet to prove that 
only powers of 2 and 3 are involved, there is sufficient 
evidence to warrant the belief that keratin also will 
be found to conform to the common stoichiometric 
plan. The following points may be noted with regard 
to the experimental data presented ; (.d) These are 
the most reliable, and rec^uire a molecule containing 
a minimum of 192 residues, including 17 basic 
reeidues. The equivalent weight comes to about 
1,830, which agrees reasonably well with the estimate 
(about 1,250) ^von by acid absorption*. (B) If the 
number of amide groups is also a submultiple of the 
total number of residues, which is not unlikely, the 
latter would then be at least 2 x 288 (moL wt. about 
68,000), correBrx>ndmg to hsemoglobin and fibrin. 
{€) The variable sulphur oontmt of the keratins is 
a difficulty at the moment, for the cystine values 
do not fall into a limited number of sroups correspond- 
ing to 1/6, 1/8, 1/9, etc., ae-m%ht be eaqMted, 
though the mean estimates, both for cystine and 
methionine, agree roughly with the theory. It might 
be argued that there is a mixture of pirotems eaoh 
obeying the same law, but in that case there is going 



NATURE 


December 4, 1937 


(vyi 


to be trouble all rounds and any number, whether 
belonging to the aeries or not, oould be claimed 
to 0t the theory. It may be, though, that this really 
is the oorreet general solution, that the mtmbere of 
ammo *eitea\ as m aUoya and mixed crystals, are 
expressible in the form 2*^3*^, or whatever the law should 
turn out to he. The law would then be directly 
apparent in ideal or limiting oases only. (D) These 
data are probably unreliable. 

In explanation of their results, Bergmann and 
Niemann propose the hypothesis that “in every pro- 
tein each amino aoid residue is distributed thmughout 
the entire peptide ohain at constant intervals. 
The protein molecule therefore contains a great 
number of superimposed frequencies’**. But ia not 
this impossible ? The periods 8 and 9, for ex- 
ample, must ‘clash’ before we come to 72 ; and in 
general such a liypothesis involves more than one 
residue occupying the same place in the peptide 
chain. Again, Bergmann says^®, “The presence of 
so complicated a periodicity explains why the 
problem of X-ray photography is so different for 
proteins than in the ease of substances with simple 
periodicity”. But is it ? 

However, quite apart from these quest iojxs, it 
seems clear that we are now on the fringe of something 
very fundamental indeed in protein theory, and the 
moral value alone of Bergmann and Niemann’s 
discoveries will be immense. Exact analyses of the 
proteins, though always laborioiia, need no longer be 
the thankless tasks they have been. There is a goal 
in sight. 

I should like to express my indebtedness to Dr. 
J. B. Speakman and Prof. A. C. Chibnall for advice 
on ohemioal points. 

W. T. Astbuey. 

Textile Physics Laboratory, 

University, 

Leeds. 

Nov. 8. 


* Astbury, W. T„ and Lomax, K., Katttrb, 188, TtfS (1934), Sen 
Aho NaTUBB, 187, 803 {19m ; Chem. W^ekbl, 88, 778 (1930). 

*Aiitbury, W. T., and Lomax. K., J. €hm. Soe„ 840 (1936): 
ABtbtiry, W, Bjdtlnaon, S., ami Bailey, K., Biochtm. J., 89. 2351 
(1985). 



< Clark, O. L.. J, Amur, Ckem. Stw., 87. LW (1935) ; Coc*y, 
R. B., and Wyckoff. K. W. O., J. Biol, Ch«m„ IM, 407 (1930). 

•Bawden, F. C., Pirle, K. W.. Bernal, J. D., and Fankuohen, I., 
Natdiib, 1061 (1930) ; Benial, J, D., and Fanknchen, 1., Natcrk, 
189, 923 (1937) ; Best, K. J.. Natchk, 188, 628 (1937) ; 140, 647 


•Aatbury, W. T., Natubb, X87, 803 (1930). 

^ * Bergmann, M., and Niemann, C., J. Biol, Cfum,, 116, 77 (1936) ; 
U8, 801 (1987); SHofuie, 86. 187 (1937). 

^Bneakman, 1. B.. and Stott, K., Ttiont. Farad. 8oe,, 80, 689 
(19^; 81, 1426 (19k6). 

• Bergmann, M., and Niemann, C., J, BioL Chem., 118, 307 (1937). 
Bergmaim, M., Harvey Lectnres, 81, 66 (1986-36). 


normally on a sound-wave, the incident wave-front 
becomes a periodic corrugated wave -front. At 
oblique incidence it follows fW)m this theor>'* that 
the corrugation vanishes for certain angles of incidence 
9n which satisfy the equation 

X* 

tanifrt ^ n ; H === ± 1, ± 2, . . (1) 

in which X* denotes the wave-length of the sound 
and L the breadth of the sound field ; coi^equently 
there should be no diffraction spectra visible when 
the light is incident in any of those directions. 

This consequence of the theory has never been 
verified experimentally. The vanishing of the 
diffraction effect at these angles of incidence can bo 
seen at once by the use of divergent light and of a 
suitable optical arrangement (Fig. 1). An image of 



a point-shape^d light -source A is formeti in the plane 
B. Thf^ trough T with the liquid, in which the iiltra- 
aonics are generated, is placed in the divergent part 
of the light -ray. An image of a plane P' btihind T 
is fonned on the photographic plate P, On exciting 
the sound field, a ntimbor of diffraction Bi>octra are 
produced in the plane B, one of whioli is transmitted 
by a suitable slit. The intensity distribution of the 
light falling on F is then an image of the intensity 
distribution of the light of this diffraction spectrum 
in P'. The dark bands visible m P correspond to 
the angles of incidence 9n for which no diffraction 
takes place. A photograph, which was taken with 
sound-waves in water at a frequency of 16,000 kilo- 
c^'oles with a first-order si>ectrum is reproduced in 



Fig. 2. 


Diffraction of Light by Ultrasonics at 
Oblique Incidence 

It is well known that the first simplified theory of 
the diffraction of light by ultrasonics, which Sir C. V. 
Kamaii and N. S. Nagendra Nath^ put forward in 
IftSSf explains many experimental facts in a very 
striking way. The main point of the theory is to 
negleot the bending of the light-rays in the sound 
ffeld altog^ither and to attribute the observed effects 
whQ% to the Ideal vacations of the opttoal length 
ib tiiie sotuid-wave. If a plane light-wave 


Fig. 2. In conformity with the theory, the angles 
are indeiiendent of the intensity of the sound-wave 
and the wave-length of the light used. The dependence 
of on X* is also in accord with equation (1). 
This has been verified in the range i-16 thous*^ 
kilodyoles, that is, for firequenoies which are much 
higher th^ the domain of validity of this simplified 
theory with legard to other diffraction phenomena*. 
The dependence of on X is also in conformity 
with (1). The accuracy of these measurements is 
± b per cent ; for more exact measurements, an 
arrangement using parallel light would be preferable. 
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If the mteiigity of the sound is suffioiently high, 
the BUperposiiiou of the intensities of all diffraction 
spectra givee rise to a phenotnmon which has recently 
been described by L. Bergtnann and H. J. Goehlich*. 

It should bo emphasised that the experiments can 
only be carried out with an exactly plane sound- 
wave. Consequently a piescoquartz from Messrs. Carl 
Zeiss of Jena was used, which was cut according to 
the prescription of H. Stra^b6l^ With an ordinary 
quarts plate one gets very distorted figures. 

A detailed account of these experiments will 
appear shortly in Helmtim phyaica Acta, 

F. Levi. 

Physikalisohes Institut der Universit&t, 

Ziirich. 

Oct. 80. 

* Kaittani C. V., and Nagendra Nath, N. 8., Proc, hid, Art^. Sei., 
S, 406, 41» ; 8, 75. 

*Pfnr. Ind. Amd, Sei., 2, 413. 

•lUr, K., Selv. phu*. Acta, 0, 265 (1036). 

* Bergmann, t., und GoehHoh, H. J., Phv». Z., 88. 0 (1037). 

* Straubel, H., Z, Hochfrc(fuenzt,, 88. 14 (1032). 


The Paramagnetic Magneton Numbers of the Ferro- 
magnetic Metals 

The paramagnetic magneton numbers of the 
ferromagnetic elements are derived from the linear 
portion of the 1/X.T curves above the Curie point. 
Of the three ferromagnetics cobalt, iron and nickel, 
only in the case of one, nickel, is the slope known 
with any degree of certainty. In the case of iron, 
Curie point 780® C., the phase change at 920® so 
restricts the temperature range over which measure- 
ments can be made that the l/XfT curve never 
becomes linear. The high Curie temperature of 
cobalt at about 1 150® C. makes precise measurements 
difficult, largely owing to evaporation and solid 
diffusion. 

We have developed a method using a magnetic 
balance devised by one of uh*, for measuring accu- 
rately susceptibilities up to 1500®C.^ Evaporation 
of the specimen is to a large extent* eliminated by 
using an atmosphere of ergon at low pressure. The 
method has been used successfully to measure the 
magneton numbers of iron and cobalt, and to extend 
the temperature range of measurements on nickel. 

It is well known that the oe and 8 phases of iron are 
identical (body -centred cube), and the intervening 
Y phase, which persists from 920® to 1890® C., can be 
removed by the addition of various metals which are 
soluble in the iroh. The system iron-vanadium was 
chosen, in which about 5 per cent vanadium removes 
the Y phase completely. Our experiments show that 
the l/XfT curve is linear above 900® C. The results 
for three diifemnt alloys are given in the aocomx^any- 
ing table, from which the extrapolated value for pure 
iron is obtained. Tlie second column gives the para- 
magnetic Curie temperatxire 6, whilst the third column 
gives the Curie constant per gram 0^x(T~8), In 
the fourth ool unm are the values of the magneton 
number p^\/SKC/N\i^^ where K is Boltsimann's 
constant, N the number of atoms per gram, emd p 
the Bohr magneton tihlAnmc, It is worthy of note 
that the curve in the 8 phase of iron (99*97 per cent 
pure) is linear, and when extrapolated to lower tem- 
peratures joins the a phase at the A, transformation. 
The value for the ma^eton number thus obtained 
is in close agreement with the value determined from 
the alloys. 


Oui* measurements show that the curve for cobalt 
(99*8 per cent pure) is quite linear between 1280® 
and 1450® C., the upper limit of our observations on 
this metal. It was observed that continued annealing 
of the (electrolytic) specimens produced parallel 
displac^ lines on the 1/X»T graph, usuaUy tending 
to lower the paramagnetic Curie point. These changes 
do not affect the Curie constant, whilst the Curie 
temperature ranges from 1180® to 1165® C. 

Ibe results on nickel ag^ with those of earlier 
workers up to 850® C., a linear relationship being 
followed from 500® C. Above 926® C. the slope 
decreases, giving a change in the Curie constant from 
0-00648 to 0*00686, 

A full account of the experiments, together with 
discussion of the results, will appear elsewhere. 


6 C«>X(2*-e) 

VnKClItM* 

Nickel 500"-85(rr. 377* C. 0-00648 

1-61 

925*- 265" C. 0-00686 

1*78 

Cobalt 1230*-! 450* C. 1130^-1165*0. 0*0208 

3*16 

Iron-Vanadium 6% 828*0. 0*0222 

3*16 

4*1% 828*0. 0*0224 

3-17 

2*5% 828^0. 0*0226 

8*18 

(extrapolated) 0% — 0*0227 

3-20 

Iron fVom 6 phase 820" 0. 0*0220 

3*16 


W. SUOKSMITH. 
R. R. Pbabob. 

H, H. Wills Physical Laboratory, 

University, Bristol. 

* PhU, Mag,, 6. 168 (1928) ; H 1115 (1932). 


Joule-Thomson Effect and Quantum Statistics 

Ik view of the numerous ph3rBioal and astro- 
physical applications of tlie new quantum statistics 
it may be worth while to investigate the Joule- 
Thomson effect for a gas obeying Fermi-Dirao or 
Bose-Eiustein statktios. The collation is simple 
and runs on the usual lines. The results obtained 
are quite interesting. It is found that for a degenerate 
gae, degenerate in the sense of Fcprmi-Dirac statistioe, 
Joule-Thomeon eot/paneion pt^xmee a heating effect, the 
rise in temperature for a given fall in pressure being 
greater, the greater the degree of degeneracy of the 
gas. In foot 

^ - X. 

\dpji ■ nhn \ 4x / 

^ JL.. . . , (1) 

8x«\16m/ 

where n denotes the number of partusles (each of 
mass 7n) per unit volume, p the pressure, T the 
temperature, g the weight factor (for eleotronB g ^ 2), 
k the Boltzmann constant and h is Plank^s constant. 
Ao is called the ''de^neraoy disoiimmant” and its 
value gives a measure of the degree qf degeneracy 
(or of non-degeneracy in the case of non-degenerate 
sash 

For degeneracy A^^l, and in non-degeparacy 
A.<1. 

It may be vemexkedL for ooEcnparlsan that ah 
adiabatic expansion produces coding. In fact, as is 
easily seen, during an adidbatic ptooeto a degsnarato 
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gas will remain degenerate and a non-degenerate 
gae will remain non*de>generate, the value of do 
remaining constant during the process. 

In the case of the Joule-Thomson 

e(f!eot is given by the relation 

^ - M. 

\dpji * 2»/»nfc 

~ '2*^ • (2) 

where ^ is to be taken as -h 1 for a gas obeying 
Fetrmi-Dirac statistics and as — 1 for a gas obeying 
Bose-Einstein statistics. It is of interest to note 
that the Joule-ThorMon effect is independent of the 
pressure f and further it vanMes only uiien T oo. 

In order to illustrate the order of magnitude of 
tliis efTect, let us take the case of helium at 5^K. 
Helium obeys Bose-Einatem statistics and hence, 
taking fi ~ — I and substituting numerical values 
for the quantities involved, we find 

wm 0*076®/atmo8. 

However, this will not represent the thermal effect 
actually observed, wliioh will depend largely upon 
tlie Van der Waals* type of deviations from the 
classical perfect gas. It is difficult to estimate exactly 
the contribution due to Vtm der Waals* deviations, 
but if we use the ordinary formula^ to obtain some 
idea of it, we find (taking Van der Waals* a ^ 
0’0S4 X lO* atmos., 6 «»«> 23'7 cm.*) a value of 
0»7°/atmoe. for helium at 5*^ K. The Van der Waals 
effect is much the larger, but the statistical effect 
is still 10 per cent of it. It therefore seems possible 
that the Joule-Thomson effect under suitable con- 
ditions may provide an experimental test of the 
statistics obeyed by gases, say, helium, 

D. S. Kothari. 

B. N. Srivasava. 

Physios Department, 

University, Delhi. 

Oct. 14. 

* Ssha wkJ SilYMavSj "A Treatise on Heat*', 476 (1936), We use 
the approximate equation In which the termj^^ls supposed small 
compared to unity. 

Ifiterpreutions of Atomic Constitutions 

PROV. Aki>ba»» has had the great courtesy to 
attempt to answer my two questions in Natubb of 
November 20, they are ; 

(1) Whether the theory of the electrical com- 
position of matter now fails. 

(2) The diflflculty of the nucleus tightly packed 
with protons. 

Andrade avoids my first question in the most 
aooQiK^plished parliamentary form, telling me that in 
future I must not look on electricity as a fluid, and 
ask for a pot, pint, or flrkin thereof. Interesting 
and infbrmative, but the position is that the physicists 
aimmmeed to the world the eieotrioal composition of 
matter, I did not do it. Why should I be lectured ? 
Now when the non-eleotnaal neutron is established 
I ask a ssix^e queetiem ; Have they been talkmg 
noiiasnae or not t general impression I get from 
Prof. Andrade is that they have. If so, the sooner 
they ahnoinioe |t the better 


Now as to the nucleus. 

Prof. Andrade, When I get him into a difliculty 
over the protons packed together, answers with the 
leadiness of a cash register, ‘*No charge**. But I 
notice the charge, with its defensive field, is still 
there to aoooimt for the eu|>erior penetration of the 
neutron over the proton in liitting and disintegrating 
the nucleus in bombardment. 

Apparently the physicist changes the conditions 
at any time he likes to s\iit his convenience, but you 
cannot have it both ways. The (flotation from 
Rutherford seems to me extremely sane, to the 
point, and logical. Referring to the nucleus he says 
it is “held together by very powerfiil unknown 
forces’*. If everyone was as frank as that and con- 
fessed to difficulties instead of riding round them, 
the popular explanation of modem physics would be 
no less attractive and a good deal clearer. 

I hope these somewhat harsh words in debimking 
the physicists will not be construed as an attack on 
Prof. Andrade. Alone, valiantly he lias come forth 
to break a lance with me and I respect and admire 
him for it. In his concluding paragraph he asks me 
for information on one of my subjects, namely, 
foreign policy, over the lost ten years. It being near 
Christmas time, mutual help seems only seasonable. 

Macroscopic events, ethnical considerations, and 
crowfl psychology are subjects that the simple 
physicists wall not understand, therefore I will try 
to tell the story in their own language. 

Europe may be looked upon as a nucleus composed 
of individual protons, not however all of the same 
size or power, mixed up with a few neutrons with 
no charge and little mass. This is kept together 
by a strong force which prevents them flying apart, 
known as geography. This nucleus Is not symmetrical 
as, included on its western edge, is a particularly 
powerful proton^ that has “wave characteristics** of a 
definite tyi>e peculiar to itself. In the south there 
is what might be called a neutrino*. This has, some 
think, also wave mechanic ai^irations. It is peculiar 
in this respect that its core is eternal* but its sur- 
round, some think, is ephemeral. 

Now the real trouble is that just as in the atom 
there are electrons in their orbits far away from the 
nucleus, so in this case there are colonies also re- 
volving. These used to be attached, so to speak, to 
separate protons, but some years ago the nucleus 
was subjected to a terrific bombardment which shiftcNl 
these electrons from belonging to one proton to 
another. One very powerful proton, in mathematical 
language generally designated thus !fi, suffered 
severely in this respect, wdth the result that the 
nucleus as such is no longer stable. It has been 
found, however, that if the western proton adds to 
its charge*, although a state of strain between the 
two protons is introduced, the nucleus qua nucleus 
becomes more stable. 

I hope I have put tliis very diifilcult problem in 
simple terms for the physicists. I would have liked 
to have said a word on New^ton’s laws of gravity, 
as Prof. Andrade mmtions them, but I feel that you, 
sir, must have your own laws on the same subject 
ozid that 1 am straining them. 

70 Pall Mall Moorb-Bbabazox. 

London, S.W.l. 

Nov. 22. 

iBdtola. 

•Italy. 

*£U}in«. 

•Byfe-ftrming. 
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Absorption Curve for Visual Purple and the Electrical 
Response of the Frog's Eye 

LETTBlts in Nattoe by Dartnall and Goodave* and 
by Wald* have revived the question concerning the 
physiological signifioanoe of visual purple and visual 
yellow. Dartnall and Goodeve discuss the sootopio 
luminosity curve and compare it witli the absor|)tion 
curve for amphibian visual purple, determined by 
Lythgoe** Attention may perhaps be directed to the 
fact that the retinal equivalent of the frog's luminosity 
curve has been measured by Grariit and Munsterhjelin* 
with the aid of the elwtrical rosponso. In this work, 
‘luminosity' was obtained in terms of the amoimt 
of potential in millivolts of the initial positive 
5-deflootion of the electroret inogram in response to 
stimulation with an etjual energy spectrum. 



0 *400 0 -460 0 6(H) 0*660 0 *600 ft 


We lacked then, and still lack, data showing the 
relation between amount of potential and energy 
absorbed (intensity), and therefore had to neglect 
the area of the curves showing siae of 6-wave against 
wave-length. However, recent interest in this problem 
may to some extent be satisfied by a calculation of 
the frog's ‘luminosity' curve, tliat is, the physio- 
logical absorption curve, on the basis of the fact that 
at low intensities, such as were used by Granit and 
Munsterhjelm, the 6 -wave according to Chaffee, 
Bovie and Hamj^on* is proportional to the square 
root of the intensity. This is a general equation that 
probably will not hold for all the twenty-seven 
somewhat differently distributed ‘luminosity* curves 
measured by Granit and Munsterhjelm. But it should 
bo acceptable if their $01 values are averaged together. 

Applying the equation of Chaffee et aL to the 
ayorage curve of Granit and Munsterhjelm (their 
Fig. 7) we obtain the effective intensity from the 
amount of po^tial at each wave-length. The 
effective intensity must be proportional to energy 
absorbed. Finally, following Dartnall and Goodeve, 
we coireot the absorption curve computed from the 
electrical resiwnsee by multiplying by the value of 
the quaittum at each wave-length. This gives us 
curve above. 
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The dots represent the ‘physiological* absorption 
curve, the circles aroimd it Lythgoe’s curve for the 
absorption of visual purple in solution (his Table 1, 
column 2), Both curves refer to Rena eaotilenla. The 
hump in our curve between 0 ‘550-4) *660 n is placed 
at the maximum of the cone curve of the same 
species, determined after light adaptation with the 
same apparatus by Granit and Wrede*. It probably 
signifies that in this region of maximal cone sensitivity 
some low threshold cones have succeeded in infiuenoing 
the measurements. However, the main result is 
obviously that there is a reasonably gcKxl fit in the 
long wave-lengths, but that even the ‘corrected’ 
absorption curv^e for visual jmrple, used for com- 
parison, is higher in the short wave-lengths. 

Daitnall and Goodeve, coming to the same con- 
clusion, prefer Lythgoe’s uncorreotod values and 
suggest that the greater ebSortition by visual purple 
in the short wave-lengths is duo to ‘yellow kni)urities*. 
Their comparison refers to the human scotopio 
luminosity curve. This may be the correct explana- 
tion of the disorepanoy, so far as measurements of 
electrical responses at low intensities or human 
absolute thresholds are concerned. But it is an 
interesting oiul, perhaps, significant foot that we 
obtained a hump at about 0*460 g when the scotopio 
eye was stimulated with a brighter spectrum (Granit 
an<l Munsterhjelm), and that the otherwise sym- 
metrical cone curve had an ‘appendix* of relatively 
too large responses in the same region (Granit and 
Wrede). It should be a relatively easy task to deter- 
mine by means of the electrical responses whether 
all tiie yellow substances are internal filters or some 
perhaps physiologically active photochemical sub- 
stances. 

We hojw to be able to imblish such measurements 
in due course, 

Raonab Gbanit, 

Physiology Institute, 

University, Helsingfors. 

Oct. 10. 

‘ Dartimll and Goodeve, Natuam, US, 400 (1087). 

• Wald, Nature. X8», 687 (1037). 

• Lythgoe, J. Phlftiol., 80 , 331 (1937). 

^ Gmnit and Huiaterhieliu, J, Phy$xol., 88 , 486 (1037). 

• Chaffee, Bovlo and Uatnpfton, /. Am«r, /Joe., 7, 1 (1923). 

• Granit and Wrede, J. Phv$iol,, 89 , 289 (1087). 


Effect upon Sex Behaviour of a Diet Deficient 
in Vitamin E 

Diets deficient in vitamin E produce sterility in 
the male rat and ultimately extinguish the sex 
drived* •. Preliminary observations suggested that 
the behavioural disturbances were not clearly related 
to, and dependent on, genital degeneration. Extended 
tests were therefore undertaken on 76 male rate 
reared on a diet lookii^ in vitamin E but adec^uat© 
with respect to vitamins A and D and containing 
sufficient yeast. 

Behaviour differed greatly. In some animals «ex 
behaviour was normal during the first months of tiie 
exp^iment. In others it was disturbed during fids 
period, the abnormalities resembling those described 
as a result of partial hypophyseotomy*. In dbout 
25 per cent of the animals no overt sex behaviour 
was observed at any time. As the ^Hiperiment pro- 
gressed, discarganixation of sex behaviour took paoee 
ki those animals which mated during the first stages 
of the experiment. Both structure and intensity of 
b^viour were affOoted ; the males mounted but 
failed to complete the sex act, * 
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Maturation of the glati« pouts and activation of 
the accessory genital glands tcx^k place in all animals. 
After disorganisation of sex behaviour had become 
apparent, fairly large quantities of gonadotropic 
hormone prepared from pregnancy urine wore admin- 
istered and resulted in excessive development of the 
genital glands. Yet this hormone failed to evoke 
normal sex behavimir. Gonadotropic hormone 
prepared from the urine of an oophorectomized 
vroman was similarly ineffective. But goncuiotropio 
extract prepared from the blood of a pregnant mare 
invoked mating in fiO i>er cent of inactive males 
within three to five days. The same effect was 
obtained with some aqueous anterior lobe extracts. 

The results of tht^ present study resemble those 
obtained in experiments on total and partial hypo* 
physectomy. Total ablation of the pituitary ex- 
tinguishes sex behaviour, partial ablation is apt to 
produce disturbances of structure and/or intensity of 
tlxe drive. The resemblance between animals reared 
on an E -deficient diet and hypophyaectomized males 
respectively extends to the offeot of suitable extracts ; 
these restore sex l>ehaviour in either group. It would 
appear, then, that the dietary deficiency affects sex 
befiavioixr by disturbing the erogenous function of 
the anterior pituitary. It is also interesting to note 
that since the completion of this work Miss M. M. O. 
Barrie* has published evidence of hypopituitarism 
produced by vitamin E deficient diets in rats and 
their offspring. 

The procedure used in these experiments tnakes it 
possible to eliminate the erogenous function of the 
pituitary without surgical ablation and the consequent 
cachexia, staeis of growth and other general adverse 
effects. But it should be added that the deficiency 
produced in these experiments may not be wholly 
referable to the absence of vitamin E ; some other 
deficiency may have existed, since we were not 
successful in obtaining normal sexual Ixjhaviour by 
addition to the based diet of vitamin E (wheat- 
germ oil or its concentrates). Since disorganized sex 
behaviour was observed even in males wliose basal 
diet was supplemented with vitamin E from weaning 
onward, faihu’e to repair the defect cannot be 
attributed solely to irreversible changes produced by 
vitamin E deficiency. 

B. P. WlBSKBB. 

A. L. Bachaeach. 

The Laboratory, 

.S7 Great Cumberland Place, 

London, W.l. 


* Bvstus, H. M., «nd Bishop, K. B., Anat, Esc., M, 447 (1022). 

«MiMon, X. B., Am, J. M, S4 (193S). 

* Wt 4 «iictr, B. F., Md Sliesrd, N. H., Katpkv, UE, 641 <1933). 


, * Bsnto, M. U. 0., NATmn, m (198^; 140. 420 <1987), 
Lan^ftt it, 261 (1987) ; Ch^isiry ana induitrif, rroc. lifoohein. to. 
60, lois (1087). 


the first pair 750 international imits of vitamin D 
wore injected intrimusoularly. while the other pair 
remained untreated. X-ray photograplis were taken 
at weekly intervals. The rats were weigheti weekly. 

Of the pair given the vitamin D iujtxjtion, one 
remained free from any signs of rickets for eight 
months (died accidentally), the other for 14 months 
(end of the investigation)- Their weighTs increased 
from the initial 40 gm. to about 166 gm., which con 
bo looked upon as normal, taking into consideration 
that the animals wore kept continuously on the 
restricted diet McCollum No. 3143. The control rats 
showed the usual picture : after two weeks on the 
roohitogenic ration, severe rickets dovolo|>ed, after 
five to six weeks, decline of weight bfjgan and the 
animals died within three months. 

The experiment shows that a single massive dose 
of vitamin I) given as an intramuscular injection, was 
able to protect rats living on a roohitogenic diet from 
rickets, 

H. Rotter. 

Zootechnical Institute, 

University of Technical 
and Economic Sciences, 

Budapest. 


Trisomic Mutations in Jute 

CorchoriMt capmlari^ Willd., the common jute plant, 
has umially 14 chromosomes in the diploid state. 
Nt) other number has been reported in the species or 
varieties of jute. 



Protective Effect against Expeximental Rickets of 
Rats of a Single Massive Dose of Vitamin D 
It is a welLknown ftwt that there m a very wide 
margin between the therapeutic and toxic doses of 
vitamin D, It may safely be stated that a thousand 
times the therapeutic dose is quite harmless, at least 
for rats. It seemed to be worth while to investigate 
whether such a large dose if given intramuscularly 
would render rats immime against rioketa for a long 
period. 

TWo jpiurs cd* young rats were placed on the 
rachiiogento diet McCmhiin No. 3143. To each of 


L 

Left : Ttusomo mutant piant ; eioht : Normal jittb 

PLANT. 

In the course of oytogeneiioal studios a variant 
plant was disoovered in the j\ite cultures which is 
charaotenssed by much smaller and deeply serrated 
leaves. The plant proved to be highly eterde, setting 
a few seeds. Cytological ertudies have revealed 16 
chromosomes in the root-tip calls as well as in the 
poUen mother cells. Selfed seeds collected from this 
mutant wote grown this year. In Fig. 1 a typical 
mutant in the ffowering stage is shown beside a 
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normal from the same pedigree culture* The differ- 
enoes are such that the mutants are easily reoogniifcable. 
The trisomio ia diatmguishod from the normal plant, 
from which it arose, not merely by single visible 
differences but also by a complex of characters which 
seem to be inherited as a whole in the offspring. 

The leaf is the part of the plant which is most 
conspicuously affected, and I can pick out readily 
the trisomio mutant from the seed pan before the 
opening of the second leaves. The leaves are narrower, 
pointed and much more serratod than the normal. 
The two liood-liko appendages generally present at 
the base of the lamina in all the normal varieties of 
jute are totally absent in the trisomio mutant. The 
petiole is on an average 2»l ora. in length while those 
of the normal measvire 3*3 cm., the lamina^ is 
4*2 cm. X 10 cm, in size, the normal being 
6*2 cm. X 3 cm. on an average. Axilla^ branches 
extrude from the axil of the leaves, causing irregular 
branching and increasing the strangefness of appear- 
ance of the triaomios. Flower buds ore much smaller, 
stamens fewer in number, ranging from 10-16, whereas 
in normal plants tho stamens are 16-24, Some of 
the stamens in the mutant are deformed and trans- 
formed into petals. Anthers are generally empty with 
aborted pollen grains ; ovary with trifid or 4-fid 
stigmas, the normal being single and undivided; 
capsule smaller, seeds very few, with a low fertility. 



Fig, 2 . 

MBTAPHASK I FJEtOM KOKMAL (LBFT) AND TBISOMK; 

PI.ANTS (KIOHT), showing TATBS Or BIVALENTS 
SEOOKDAatLY ATTACHED, 

Study of the pollen mother colls at diakinesia 
revealed six pairs of bivalents and a trivalent fre- 
quently, as also seven pairs of bivalents and a 
univalent. At metaphose I, the trivalent divided as 
usual, two ohromosoraea XMWsing to one pole and the 
third to tho opposite pole. Sometimes a lagging 
univalent was noticed in the first and second division. 

The trisomio mutant thus produces dimorphic 
gamcjtee with 7 and 8 obromosomee. The brooding 
behaviotir of the trisomic shows that when the 
mutant is selfed or crossed with normal pollen, 
it produces a large number of trisomio mutations 
in the offspring. But when the normal is used 
as female and trisomic as the male, tho percentage 
of trisomio in is reduced to a considerable 
extent. This shows that cells with one extra 
chromosome are more effective in fertilization. 

With regard to the origin of this trisomio mutation, 
it has been noticed that the normal sometimes throws 
trisomio plants \mder field conditions. Cytologioai 
studies of the normal plants with 14 chnomosomee 
showed failure of pairing of one bivalent in some 
of the pollen mother colls. At me^haae I, eight 
chromosomes pass to one pole and six chromosomes 
to the other. It is possible that the same tiling 
happens in the mega^re mother cell. The trisomio 
most probably arises from the mating of an egg oeli 
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with 8 chromosomes to a normal 7 -chromosome 
pollen grain. 

It may also be mentioned here that the cultivated 
varieties of jute are usually regarded as diploids. 
But chromosome morphology and meiotic chromo- 
some behaviour indicate that jute is a secondary 
polyploid. The raetaphase I 2) from normal 
and trisomic shows pairs of bivalents secondarily 
associated. The maximum association observed is 
two groups of two bivalents, the other three bivalents 
remaining separate. It is therefore suggested that 
the bcuiiio number of C. oa/psularia is n ^ 5, and that 
tho present number n ^ 7 is secondarily balanced. 

An analysis of the genetic constitution of different 
trisomic tj^s obtained is proceeding, and the use of 
trisomio ratios in locating the genes affecting different 
characters is being studied. 

^ H. K. Nandi. 

Bose Research Institute, 

Calcutta. 

Sept. 27. 


Wild Birds and Butterflies 

Pbof. G. D. Halk Cakpkntbb has recently pub- 
lished “Further Evidence that Birds do attack and 
eat Butterflies***. I have read this paper with groat 
interest, and while I am fully aware that the obs^a- 
tions contained therein approach the subject from 
rather a new angle, they are, to me, quite uncon- 
vincing in so far as they claim more than that 
butterflies constitute but the merest fraction of a 
bird’s food. 

I am surprised that Prof. Carpenter is apparently 
unaware of the evidence I set forth in a letter in 
NATtnuE in 1929*. The observations there were made 
by men with long experience, and specially trained 
observers of the stomach contents of wild birds. None 
of them was likely to overlook tlie scales of a butter- 
fly’s wing, the spicules of worms, the eggs of insects, 
or tho limbs or cuticle of an isopod, and yet none 
of them foimd butterfliee in an appreciable percentage 
in upwards of 100,000 stomach contents. 

No one can deny that birds do snap at the wings 
of butterfliee. Sir Guy Marsliall has chronicled a long 
list of such cases’. On rare occasions they niay 
po^ibly eat the bodies, but these cases, in xny 
opinion, are few and far between. 

Many years ago I had planted in my garden a 
new variety of lettuce, and I was puzzled at finding 
the leaves cut in this fashion A, Careful observation 
soon proved that house sparrows, chaffinches, tits, 
robinisi and thrushes were the depredators, but it 
would bo unacientiflo to chronicle these species of 
wild birds as enemies of lettuce, cwr to say that such 
food constituted anything but an inffiiiteaiznal 
fraction of their food. 

Wai,tbk E. Cou^inob. 

Yorkshire Museum, 

York. 

Nov. 8. 

* Proe. Zool. Soe. (8«r. A), 223-2*7 <1W7). 

•NaTCEI, 834. 388 (Au8. 31. 

• TVtw#. JBfnfwn. Soe. Xoiwf,, 324-888 ( 1800 ). 


Dr, W. E, Colungb is apparently under a mis- 
apprehension as to the degree to which it is cli^eci 
that birds eat butterflies* I do not ihink tluit it 
ever claimed that these inseota the pritieipai 
food ; only that thoy |wa ei|t& to an 

extent stuffioient to have a aeleotive I 
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believe that work by Prof. R. A. Fisher has denion- 
Htrated mathematically that this extent need be very 
much loss than was previously supposed. 

Dr. Collinge’s point of view on this question seeuis 
to be expressed by his phrase “No one can <leny 
that birds do snap at the wings of butterflies”. 
It is because the imprints known as beak -marks 
imply something more than merely snapping at wings 
that for some years attention has been particularly 
directed to this subject, presumably that which Dr. 
Collinge mentions as an afijtroach from a new angle. 
The clear A -imprint on the scales means that the 
wing has been definitely held in the beedc but that 
the butterfly has cscajwd again. Tlie high proportion 
of speoies with ‘distasteful’ qualities among beak- 
marked specimens is at present engaging particular 
attention ; it is a very significant fact. 

The observation by Mr. T. H. E. Jackson recordcKl 
in Naturk* deeds with selective feeding upon butter- 
flies by a bird to a considerable extent. The black- 
and-white African wagtail {Motacilla) habitually 
feeds upon btitterflies, as shown by observations by 
Pitman*, who mentions it daily “consuming dozens 
of butterflies”. Major I. G. Owen in the Sudan*, 
and Mr. J. P. Chapin*, os well as by myself in 
Uganda*. 

An observation recently received from Mr. C. W. 
Chorley, an cxiJorienced field-naturalist in Uganda, 
may be quoted here : it is apt because attention 


has been directed tq^ the lack of evidence of attacks 
upon migrating butterflies. Mr, Cliorley wrote ; 
“Once in Ankole I saw a migration of thousands 
upon thousands of butterflies [apparently a species of 
Glpceatha BehnoUi] travelling towards the west. 
The Yellow-fronted Bush Shrike {Chlorophone^*s sui- 
phureipectiia Less.) was very numerous tuid at the 
foot of the perches there was quite a collection of 
butterflieH' wings”. 

Finally, it is a little hard to be criticized for not 
mentioning a paper on negative evidence in a contribu- 
tion entitbd “Further evidence . . This was 
put together from notes hitherto unpublished to aid 
the provision of evidence which is said to bo looking. 
A discussion of the whole subject would have 
necessitated reference not only to tlie negative 
evidence but also to much recent positive evidence 
of which Dr. Collinge is apparently unaware, and 
would have hem a larger undertaking than was 
attempted, 

G. D. Hale Carpenter. 

University Museum, 

Oxford. 

Nov. 11. 

• Natcrb, m, (Feb. 2, 1035). 

• Pitman, C. li. L., J. Bmnb. Nat, Hitt, Soc„ 88, 204 (1948). 

• Observation 22 of the pap<^r under dlscusmbm. 

‘Chapin, J. P.. Natural Hittory, 28, «6 (1922). 

•Carpenter, 0. 1). H., *'Mimiery'*, p, 69. (Methuen and Co,, Ltd., 
1933). 


Points from Foregoing Letters 


Dr, W. T. Astbmy summarizes accumulating X-ray 
evidence for the belief that ultimately there will be 
found no real distinction between ‘fibrous* and 
‘globular* proteins, and points out that the stoiohio- 
tnetrical data of Bergmann and Niemann indicate 
the same thing. He shows how X-ray measurements 
can be used to supplement the Bergmann argument, 
and calculates a stoiohiometrical distribution of 
amino acid residues and provisional molecular weight 
for keratin, which also appears to fit into the new 
scheme. 

Dr, F. Levi describes some exjieriments which 
confirm certain consequences of 0* V, Raman and 
N. S. Nagendra Nath’s first simplified theo^ of the 
diffraction of light by ultrasonics at oblique incidence 
hitherto not experimentally verifieil. 

From measurements of the magnetic susceptibility 
of nickel, of cobalt and of iron-vanadium alloys (from 
which the susceptibility of iron can be obtained by 
extrapolation), Prof, W. Sucksmith and R. R. Pearce 
calculate the magneton number of these metals. The 
susceptibility for cobalt was found to be lineair 
between 1,2S0® and 1,450'^, and that of nickel between 
500*^ and 925®. Above 926®, for nickel, the slope 
of the curve decreases. 

Dr, D. B, Kothari and B. N. Srivasava point out 
that the heat absorbed or given off when a gas such 
as helium expands in a vacuum (Joule-Thomson 
can, under suitable conditions, provide an 
experimental task to show whether the statistics of 
Femi-Dirac or Bose-Einstein are applicable under 
those otmditions, Ilie authors give formul» from 
'Which the of the effect may be calculated, 

both foj^ ^djogen^te^ gases [which deviate flrom the 


gas and Van der Waals* laws) and for non-degenerate 
gases. 

A curve sliowing the absorption of visual purple 
pigment (of the frog Rana e^uUnta)^ in solution, is 
compare<i by Prof. R. Granit with the ‘physiological’ 
absorj)tion. The latter is obtained by calculating the 
‘effective intensity* from the luminosity curve 
determined from the response to an electrical stimu- 
lus. There is a reasonably good fit of the two curves 
for the longer wave-length, but for the shorter wave- 
length the absoiption of the visual purple is higher 
than the ‘physiological’ absorption. 

A diet deficient in vitamin E is found by Dr. B, P. 
Wiesner and A. L. Bacharaoh to have a complex 
disorganizing effect upon the sex organs and sex 
behaviour of the male rat. The addition of vitamin E 
to the basal diet does not bring about complete 
normality and some other factor may thertifore be 
involved, 

A single large dose of vitamin D injected in the 
muscle is found by Dr. H, Rotter to protect rats 
living on a raohitogenic diet for a long period. 

The character and behaviour of a variant of the 
common jute -plant, containing 16 chromosomes in 
the nucleus instead of the usual 14, are described by 
Dr. H. K. Nandi. It produces sex cells (gametes) 
containing seven and eight chromosomes, and breed- 
ing experunents indicate that the egg cells with one 
extra chromosome are more effective in fertilization. 
The behaviour of the chromosomes durini^ nuclear 
division, the author states, leads to view that 
the basic ntunber of chromosomes in the jute is five 
and that the present usual number, seven, is 
seomidarily balanced. 
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Research Items 


Fatigue and Air Movement in Rooms 

Whelst the importance of .maintaining the air in 
a public building or in the home at a reasonable 
standard of purity has been appreciated for many 
years* it is only recently that the importance of keep- 
ing the air in movement has been sericmsly considered. 
This question is discussed in a paper by J. R. Hender- 
son in the Q,E.O* Journal of August. It hcis been 
noticed that when no movement of the air at head- 
level is provided, a feeling of ^stuffiness* is experienced, 
accompanied by fatig^xe and loss of efficiency. The 
necessity for air movement is emphasis&ed in the 
Home Office Welfare Pamphlet No. 5 (London : 
H.M. Stationery Office). It states that no work- 
room, even if lofty and spacious, is satisfactory with- 
out adeqiukte air movement, and that the importance 
of this to physical health cannot be too widely 
understood. It is difficult to lay down definite rules 
concerning the optimum €ur velocity. It seems to 
lie between 50 feet and 200 feet per minute according 
to the prevailing temperatuie and htunidity, and 
also to a certain extent to individual requirements. 
Some individuals, acclimatized to hot and humid 
conditions, are very susceptible to draughts. There 
are three principal methods of producing the neoessaiy' 
air movement : by high-velocity streams of air flow- 
ing through a system of ducts and fed by an air- 
conditioning plant ; by table electric fans of the 
propeller type ; and by ceiling fans. The high- 
velocity jets are usually part of on air-conditioning 
plant. For the home and small offices, the table or 
bracket fan is successfully tisod. If necessary, 
oscillating mechanisms are fixed to them to increase 
the area over which they are effective. Ceiling fans 
are tho best means of producing air movement in 
large rooms. Owing to the large sweep of the slow- 
spe^ propeller, it is more silent than table fans. 
Tlieir power consumption is small, being less than 
that taken by a hundi^-watt lamp. When a regulator 
is used, a wide range of speeds Is obtainable. 

Digestion in Polyplacophoran Molluscs 

A MOHE complete account of tho morpliology, 
histology, mode of action of the alimentary canal 
and of the process of digestion in i>olyplaoophoran 
molluscs than has hitherto appeared is now furnished 
by Vera Fretter (Trans. Roy. tSoc. Edin.^ May 1937). 
The principal type studied is Lepidochitona cinercws, 
but the following are also fully compared with it : 
Acanthochitona crinitUBf IftchnookUon magdalener^ 
and CryptockiUm etelleri. The account is illustrated 
by plentiful, clear figures. The stomach in some 
allies is complex and divided into a dorsal channel, 
vdth two longitudinal ciliated bands and a non- 
oUiated sac. The bilobed digestive gland has two 
ducts opening into the dorsal channel. It is only in 
Uiis digestive gland that the soluble food material 
is absorbed. In 1. magdalemnM and C. stctten the 
Intestine is complexly coiled. Food is conveyed 
through the cesopha^ to the stomach by ciliary 
currents. The posterior oesophageal pouches secrete 
an enzyme with an optimum pH of 5*8 and an 
optimixm temperature of 84® 0. The stomach pro- 
diuoes a proteolytic enzyme with an opiimuni pH 


between 4*29 and 4 '86. The intestine is divided mto 
an anterior and a posterior moiety separated by a 
valve which regulates the passage of food through 
the gut and also shapes fascal pellets. The alimentary 
canal of the group resembles that of the lower 
gastropods in structure but differs in function. 

Chironomid Fauna of River Mosses 

An interesting research has been carried on by 
Carmel F, Humphries and Winifred F. Frost during 
a biological survey of the River Liffey, the primary 
object of which was to investigate the food and 
growth of the brown trout {Salma tnUta) from acid 
and alkaline waters (‘*Tho Chironomid Fauna of the 
Submerged Mosses'* River Liffey Survey. Proc. Roy. 
Irish Acctd.y 43, Section B, No. 11, 1937). The paper 
deals with the chironomid larvae and pupae found in 
these mosses, and the results are striking. One 
alkaline and one acid site were chosen, and although 
the species of mosses wore different, it was found 
that tho fundamental form was the same, so that the 
chironomids liad similar habitats, and the total 
estimated number of larvae is almost the same in tho 
two sites. The dry weight of moss formed the same 
proportion of the whole sample in both places. 
Percival and Whitehead (1929) stated that in the 
River Wharfe “By far tho greater proportion of the 
Midge larvae of our area consists of Orthocladiariae’*. 
The present authors find that it is the same in the 
Liffey and that there is a close quantitative similarity 
between the chironomid fauna at the two stations, 
the dorniriaiit subfamily in both oases being the 
same, and forming an almost equal proportion of tho 
organisms present. The Orthocladiariaa constitute 
96*9 per cent of the total chironomid fauna at 
Btraffan, the alkaline site, and 98*6 per cent at 
BaUyinutton, the acid site j the remainder is com- 
posed of Tanytarsarise, Cliironomaruo and Tany- 
podino). The seasonal distribution of all the ehito- 
nomid larvae as expressed in the graph shows that 
the seasonal abundance of the larvae fix)m the acid 
and from the alkaline waters is almost identical. 


Citrus Manuring 

An outstanding example of the application of 
modern statistioed methods to the eltxoidation of 
interacting factors in the nutrition of Jfiruit trees on 
a commercial scale is presented by F, Q, Anderssen 
in a recant investigation on citrus mantaring in South 
Africa {J. Pom. tmd Hort. Sei.» 16, 2, 117 j 1937). 
The experiment was designed to determine the 
influence of the common artifloial fertflizers on the 
composition and quality of oranges and on their 
keeping quality. 2,600 Washington Navel orange 
trees comprised the experimental material, and 
these were manured with twenty different oomliina- 
tions of potash sulphate, superphosphate and am- 
monium sulphate, with ^fdications m litne and the 
sowing of cover crops cm soxne of tjiie plots. Eeocffds 
were taken of crop weights, ^ee ^wth, rind ihidk- 
ness and keeping quality df Ihe mdt, and cheodcsl 
analyses were easTrim out on the firuit jui^, rind Add 
pulp. The didst wh^ analysed statirito^^ 
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definite evidenoe of the effects of tfie various treat- 
ments^ Applications of atnnu>mum sulphate to the 
soil induced very marked increases in weight of crop 
and number of fruits, but there were no significant 
differences between applications of 2, 4 and 6 lb. per 
tree* A leguminous cover crop did not increase the 
nitrogen content of the soil or the size of crop, nor 
was crop size affected by superphosphate, potassium 
sulphate or lime. Calculations of correlations and 
partial regression coefficients showed that a high 
phosphorus content and probably also a high calcium 
content in the fhiit were associated with low eicid 
content and thin rind. High potassium content, on 
tiie other hand, caused high acid and thick rind. 
High calcium content caused an increase in the 
amount of wastage in storage due to mould, whilst 
nitrogen had the reverse effect. Sugar content and 
total soluble solids were increased by high nitrogen 
content, which was also shown to he necessary for 
the synthesis of phosphatic organic substances. The 
juice content of the fruit was not directly affected 
by any of the factors determined. The importance 
of balanced nutrients is emphasized, particularly in 
respect to nitrate and phosphate, which should be 
present in high concentration and suitable pro* 
portions. 

Bending Wood by Hand 

At the Forest Products Research Laboratory of 
the Department of Scientific and Industrial Research 
an investigation has been made on the practice of 
bending solid wood by hand as distinct from machine 
l^ending, and the conclusions reached have now been 
published (“Methods of Bending Wood by Hand**, 
Forest Products Eesearch BuU,, No. 17. London : 
H.M. Stationery Office, 19J17. Is. net.) Of the 
bending machines available, there are few which are 
capable of producing a really large variety of designs, 
and, as a result, the most oomplioated bends are still 
almost invariably made by skilled hand-bendmg 
o{)erator8. The process is divisible into tiiree distinct 
stages — the preparatory softaiing of the wood, the 
actual bending and the setting of the bend — and 
each of these is dealt with. In the first, steaming is 
regarded as the most efficient method, and the pre- 
aration and treatment of the blanks are discussed, 
everal different bending appliances are illustrated 
and described, including those for bending over pegs, 
and for bending between forms, the use of one form 
and a strap, and the need in certain cases for addi* 
tional appuances such as clamps, end stops, wedges, 
etc*, to prevent tension, shear or other failure of the 
wood, it is on the int^igent adoption of the right 
type of equipment that the combination of economy 
and sueoess depends, and the text seeks to set out 
in general terms the principles by which one should 
be guided in these matters. Examples are given of 
diffi^t bends such as the Austrian ohatr-biMk type 
of bend, the S and sinuous types, and two-plane 
bends, the final setting stage has an important 
bearing on the finished b^d ,* the conditions under 
which it must proeg^ are explained and partioulara 
of the tenopemtovee^^ precautions to be observed 
^ set up, the Fcnrawt Froduets Beeearoh Laborato^ 
pvites inquirlea those who wish asnstance in 
its sutbieot^ ghd |fiaeec the results of its experi^ace 
ftt the ffipoaid of a^ There is a wide 

fisid quaixtitatiye investigation of this age-old 
ptooesi and the wood properties on which it is 


Glaciers of the Wicklow Hills 

Ik an investigation of the glacial events in the 
Wicklow region during the later stages of the Glacial 
Period, Prof. J. K. Charlesworth 1^ amplified the 
recent researches of Mr. A. Farringdon on this subject. 
Prof. CharU^sworth’s recent paper {Proc, Roy. Irish 
Acad., 44, B, No. 3) is entitled “A Map of the 
Glacier Lakes and Local Glaciers of the Wipklpw 
Hills*’. A notable feature is the smallness of the 
glaciers on the western side compared with their 
development on the eastern side, but Pi'of. Cliarles- 
worth’a moi|t striking conclusion is tliat the whole 
upper surface of the mountain plateau, above about 
2,000 ft., was covered by a fim field. In this con- 
clusion, he differs from Mr. Farringdon. Prof, Charles- 
worth shows how the Irish Sea ice-sheet, in pressing 
against the fianks of the Wicklow Hills, closed the 
valley mouths and ponded the water into lakes which 
were drained by overflow valleys excavated across 
the main watershed, or projecting spurs. The with- 
drawal of the ice towards the north resulted in the 
more southern overflow valleys being smaller than 
the more northern. 

Earthquake Swarm of It6 in Japan 

The remarkable swarrn of slight earthquakes felt 
at ltd during the first half of 1930 has already been 
referred to in these pages (126, 326, 971). Mi*. F. 
Kishinouye has recently studied their variations 
in frequency {Bull. EarAq. Res. Inat.f 15, 765-826 ; 
1937), and, if he had done nothing more than print, 
for the first time in English, a complete list of all 
the shocks recorded at Misako, his memoir would 
have possessed great value. From February 14 tmtil 
June 26, the total number was 5736. A peculiarity of 
swarm earthqiiakes is that Icurge numbers are crowded 
into a few hours of the day. On March 8, for example, 
the numbers in four successive hours wore 64, 36, 19 
and 29, while, during the rest of the day, there were 
only 24, and in each of 13 hours no shocks were felt. 
Such concentration, of course, limits the determination 
of seismic periods, and it is not surprising that the 
existence of a diurnal period is regarded by the author 
es doubtful. The diagrams representing the height 
of the tide and the hourly niimbers of earthquakes 
recorded at Misako seem to show that earUiquakes 
are most frequent at the times of low water, but 
Mr. Kishinouye does not admit any connexion 
between them owing to the small amplitude of the 
semi-lunar ^)eriod. An interesting result follows from 
the comparison of the diagrams of the frequency and 
seismic energy of the It6 earthquakes, namely, that 
the strong earthquakes ooourr^ as a rule during 
intervals of great frequency. 

Vitamin C in the Potato 

Bxtoax the potato was introduced into the Nether- 
lands, scurvy was a very common ailment ; to-day 
the potato is the chi^ souroo of vitamin C in the 
dietary of the Dutch people. In the few determina- 
tions of the vitamin 0 content of potatoes that have 
been published, no regard has been paid to the possible 
difierenoee between varieties or to the possible 
influence of the conditiems under which they are 

E . These points have recently been investigated 
B. H. Ijdo^ <>f the Hygiene Laboratory ^ the 
rsity of Utrecht* and his results are recorded 
in the Lmdbou$okw%di^ Ti/fdacMft of August- 
Septetnber 1937* He has found that the vitamin C 
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content of thirteen varieties of potato grown in the 
same oonditions varied from 25 to 63 per oent, 
whereas samples of the same variety showed an 
avora^ difference of only 10 i^er cent. Locality of 
growth was also found to influence the content of 
vitamin C in potatoes of the same variety ; the 
greatest difference obsorved was 40 per cent for the 
variety ‘Iris*, Practically no difference was found 
between the contents of small and large tubers, or 
between samples taken from the centre and the 
periphery of the same potato. The absolute amount 
of vitamin C was found to vary from about 10 mgm. 
tn 20 mgm. per 100 gra. of fresh material, a result 
which is in keeping with those previously published 
by other investigators. 

Atomic Distances in Crystals 

Thk empirical function used by Pauling, Brock way 
and Beijwjh to relate intoratomio distances to bond 
types has been used to predict the carbon -oxygen and 
nitrogen -oxygen distances. A large discrepancy 
occurs for the carbonat<i ion lietween the predicted 
distance of te32 A. and the distance reported for 
oalcito. N. Elliott (,/. Anier. Chern, Soc,, 69, 1380 ; 
1937) has now redetermined the C -0 distance in 
calcite and the N-O distanwi in sodium nitrate by 
X-ray methods by Laue iihotographs. 7'he para- 
meters found are 0-2635 for calcite and 0-2394 for 
sodium nitrate. These lead to the values for the 
interatomic distances of 0 -0 “1*313 A, and N -0«^ 

1 -210 A. A comparison with the distances predicted 
by Pauling, Brockway and Beacli is made, and agree- 
ment is found for the carbonate ion. In the case of 
the nitrate ion, however, the predicted value is 1 -26, 
leaving a discrepancy of 0-05 A. It is sugge^eted that 
this is duo to a previously unrecognized factor, the 
effect of the resultant charge of an atom on its 
covalent radius. In the nitrate ion there is a double 
bond to a neutral oxygen atom and single bonds 
connecting nitrogen with a formal charge -f 1 with 
oxygons with formal charge — 1 . Resonance between 
the double bond and the single bonds would be 
expected to diminish the N-0 distance by 0-05 A., 
so explaining the discrepancy. The phenomenon 
should be observed in otlier substances such as the 
totramethylammonium ion, and experiments to test 
this prediction are plann<«l. 

Petroleum Fuels in Canada 

Last year the Canadian Department of Mines 
issued a Bulletin (No. 772) giving statistics of 
petroleum fuels marketed in Can^a during the years 
1933 and 1934. A further Bulletin (No. 780) is now 
available, which deals with comparable statistics for 
the year 1935, As in earlier years, petroleum fuels 
are divided into four main classes, namely, fuel oil, 
kerosene, gasoline and petroleum coke. First, tables 
are given showing quantities of each type marketed 
in Canada during 1936 and their distribution through- 
out the various Provinces, and then each class is 
oonsiderad soi:^rately. In this year, more than 85 per 
cent of fuel oil was processed in Canadian refineries, 
the rest being imported. Of this, more than 24 per 
cent of the total was used for domestic heating, 
26 per cent for indxistrial heating wid power, 7 per 
oent for tractor fuel and 41 per cent for fuel for rail 
and water transportations. Deliveries of kerosene 
in 1935 represented less than one fourteenth of the 
volume of fuel oil, or about one thirty-third of the 


total volume of petroleum fuels delivered. In fact, 
about 1 million gallons less kerosene were delivered 
in this year than in 1934, 65 per oent of the total 
sold was used for domestic heating, cooking and 
lighting, 23 per oent for tractor fuel and tl^ rest 
for general miscellaneous uses. Gasoline statistics 
given in the report are not strictly comparable with 
those furnished for fuel oil and kerosene, as they 
merely represent the amoimts recorded by the 
several provincial tax departments of the Btireau. 
Nevertheless, a general study of these tables shows 
that the provisional figure for total sales during 1935 
exceeds that for 1934 by nearly 39 millions of im|>erial 
gallons. 

Magnesium Alloys 

The low density — 1-74 — of magnesium has led in 
recent years to its intixwluction into industry for the 
production of light articles not subjected to excessive 
stresses in use, and a considerable amoimt of informa- 
tion is now available as to the strength of the material 
and of many of its alloys. The issue of the Science 
Reports of the University of Sendai, Japan, for 
September, contains a report by Messrs. H. End6 and 
S. Morioka to the Rt^search Institute for Iron, Steel 
and other MeteUs on the corrosion of magnesium 
alloys containing manganese and silicon. The 
corrosion is moastired by the decrease in weight of 
rods of the alloys 3 cm. long and 0*6 cm. diameter 
irrutiersed in 0-1 normal solutions of common salt in 
water for periods of 5-30 days. The authors conclude 
tliat the following are the compositions of the alloys 
which show the greatest resistance to corrosion under 
the above conditions : For magnesium -manganese 
alloys oast, Mn exceeding 2 per cent ; annealed at 
470** 0., Mn exceeding 0*6 per cent ; for Mg-Zn-Mn 
alloys, Zn 2~6 per oent, Mn 0*6-2 per cent j for 
Mg-Sn-Mn alloys, Sn 2-8 per cent, Mn 0*5-2 per 
cent ; for Mg-Zn-Si alloys, Zn 2 -6 per cent, Bi 
0*05-0*8 i>er cent ; for Mg-Zn-Al-Mn alloys, Zn 4, 
A1 6, Mn exceeding 1 per cent. They attribute the 
resistance to the formation of a film of Mn(OH)i or 
MnO,2H,0, mixed with Mg(OH)g on the surface. 

Oriented Crystallization 

Thb July issue of the Meinoire of the College of 
Science of the University of Kyoto contains de- 
scriptions of two methods of obtaining crystals with 
a particular axis oriented in a given direction. The 
first, due to N. Matsumoto, consists in forming the 
crystals between the fibres of a bundle of stretched 
rayon threads by dipping the bundle into a saturated 
solution of the substance and then allowing the solvemt 
to evaporate in the air. On exeunining the bundle 
under X-rays, he finds that the patterns due to the 
crystals can distinguished from those due to the 
bundle of threads and that they indicate that one 
crystalline axis is parallel to the fibres. In the case 
of ortho-rhombio potassium chromate, for exan^le, 
it is the o axis of 5*88 x Kh* cm., and in that of mono- 
clinic sodium srdphate the c axi^^.of 11*6 X iO^ cm. 
The second method, by 8. SbBnadxu, consists hk 
allowing a metal plate to stand for a couple of days 
in a weak solvent, for example, silver in chlorliie 
water. On examining the st^ace of the plate by 
electron diffraction, it is found that the (331) mess 
of the cubic micro crystals of the silver chloride 
are all arranged perpendicular to tb^ ^rface of the 
plate. 
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Anniversary Meeting of the Royal Society 


T he presidential address to the Royal Society 
was delivered fay Sir William Bragg on Novem- 
ber 30, opting with the tumal brief referenccMii to 
the work of fellows of the Society who diml during 
the past year. Their number this year is unusually 
liigh, namely, twenty-four fellows and two foreign 
members. A portion of Sir William’s address is 
printed elsewhere in this issue (p. 954). 

The report of the Council refers to a number of 
matters of interest* including the various activities 
of the Society during the 276th year of the Society’s 
existence. On the accession of King Get^rge VT the 
Society was informed that His Majesty was graciously 
pleased to follow the practice of his predecessors in 
becoming the Patron of the Society. 

His Majesty has also graciously signified his inten- 
tion to continue the gift of the two Royal Medals 
which have been awarded annually by the Sovereign 
since their institution in 1826 by King George IV. 

Tlie proposal of the Council that the number of 
candidates selected for election annually shall be 
twenty instead of seventeen has been finally approved 
and the first election of twenty fellows will take place 
in March 1938. 

The total expenditure authorized by the Council 
for the promotion of scientific research during the 
year under review was £33,600 and in addition nearly 
£10,000 was spent in the production of the Society’s 
scientific publications. In these figures are included 
the Government grants in aid of scientific investiga- 
tions and publications. The nature and soo];>e of the 
research work tmdertaken by the research professors, 
fellows and students appointed by the Society and 
by other recipients of grants are indicated in a series 
of reports printed in the report ; and they demon- 
strate to what good purpose the grants are being put. 

When the Bermuda Oceanographic Committee held 
its first meeting in 1938, Dr. H. B, Bigelow, director 
of the Woods Hole Oceanographical Institution, pro- 
posed that an intensive programme of research into 
Gulf Stream and Atlantic I^ift problems should be 
carried out jointly by the Woods Hole Oceano- 
graphical Institution and the Bermuda Biological 
Station. The proposals were strongly supported by 
the trustees of the Bermuda Station, who wore, how- 
ever, unable to undertake their share of the scheme 
without further fiiumcial assistance. Since fiuotua- 
tions in the strength of the Atlantic Drift are sus- 
pected to have a marked effect on the sea fisheries 
of the tJnited Kingdom, it was hoped that support 
for the pr^osed work might be obtained in Great 
Britain. The Committee recommended that the 
Council of the Society should make application 
through the Development Commissioners for a grant 
to cover the cost of the work. The Council a^ed 
to these proposals; and, subject to certain conditions, 
a grant of £6,100 for capital expenditure and £3,600 
a year for a period of five years has now been allocated 
fov an approved progranune of researob. The scheme 
which has been approved includes provision for the 
employment of two soientiflo officers, who will assist 
Dr. J. F. G. Wheeler, director of the Bermuda 
Biologiccd Station, and for an annual subvention to 
the station, which will be used as the base for the 
ooccmograiliical work. The Committee is also pro- 
vidit^ a snudl research vessel to make the necessary 


observations at sea, and the selection arid equipment 
of this vessel have been entrusted to a Ship Sub- 
Committee with Vice-Admiral Sir Pei-oy Douglas as 
chairman. Unless unforeseen difficulties oomir, it is 
expected that the research boat will be at work m 
the spring of 1938. The two additional members of 
the scientific staff have been appointed and will leave 
shortly for Bermuda. Dr. Ernest F. Thompson has 
been selected for thes post of hydrologist and Dr. 
Hilary B. Moore for that of aasistemt to the director. 

The Pilgrim Trust has offered to the Society 
260 guineas amvually for six years to allow an annual 
“Pilgrim Trust Lecture” to be arranged jointly by 
the Royal Society and the National Academy of 
Sciences and to be given alternately in London and 
Washington. The National Academy has agreed to 
co-operate. It is hoj)ed that the first “Pilgrim Trust 
Lecime” will bo given by an American scientist 
before the Royal Society in the summer of 1938. 

Presentation of Medals 
Copley Medal : Sir Henry Dale, F,R,S, 

Sir Hemy Dale’s most important contiibtitions to 
l^hysiology and pharmacology lie in two different but 
closely relatfHi fields ; ( 1 ) the isolation of certain 
chemical substances, notably histamine 6uid acetyl* 
choline, from animal tissues, and (2) the discovery 
of the part played by these in a large number of 
important physiological and pathological processes* 

Dale’s earlier work (1905-11) on the active prin- 
ciples of ergot led to progress in many allied subjects. 
The study of histamine* isolated from ergot extract 
and later fo\ind as a normal constituent of certain 
tissues, has modified profoundly our views of the 
capillary circulation and of the conditions known as 
*wound shook’ and *anaphyla(^.tic shock’. In 1914, 
he became interested in the choline esters, and with 
extraordinary prescience singled out acetylcholine 
as the most interesting member of the series and 
pointed out the extreme likeness of its action to that 
of stimulating the parasympathetic. 

In 1924, Loewi demonstrated that a substance 
indistinguishable from acetylcholine is liberated by 
the heart when the vagus nerve is stirnrilated. Tho 
researches of others, prominently among them Dale 
himself and his colleagues, have since shown that 
acetylcholine is liberal^ at many other junctions 
between conducting tissues, and the results with 
acetylcholine and adrenaline are embodied in the 
description of nerves as ‘adronergio’ and ‘cholinergic’. 
Recently convincing evidence has been given by Dale 
and his collaborators that acetylcholine plays an 
important, possibly an essential, part in the trans- 
mission of impulse from nerve to voluntary muscle : 
a discovery which has direct praoticai bearings on 
rnttsculeir fatigue and in various pathological con- 
ditions, and also is of the greatest int^eet* in the 
theory of the mechanism of the nervous and neuro- 
muscular systems. 

As director of the National Institute for Medical 
Research, Dale has inspired and directed a wide 
variety of investigations outside his special field, emd 
numerous investigators from many countries have 
worked under his guidance. 
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A Royal Medal : Prof. N. V. Sidgwick, F.R.S. 

Prof. Nevil Vincent Sidgwick hae always been 
primarily interested in the oausee which determine 
molecular structure, and hia earlier experimental 
work chicly dealt with such subjects as tautomerism, 
and the vapour pressfures, boiling-points and solu- 
bilities of isomerides. Tiie development of the con- 
ception of the nuclear atom made possible for the 
first time a quantitative treatment of chemical 
valency other than purely formal, and the first steps 
in this direction were taken by Ijmgmuir, G. N. 
Lewis and Kossel during, or just after, the Great 
War. Others followed with theoretical or physical 
extensions. 

Sidgwiok*8 post -War experimental work has all been 
concerned with particular problems of structure, 
utilizing to the ftUl available physical methods of 
attack. To take a few examples, ho has shown the 
existence of co-ordination compounds of the alkali 
metals, and has demonstratcnl the co-ordinating pro- 
perties of the liydrogen atom. In particular, it was 
he who distinguished clearly the existence of a third 
and very important type of chemical binding, the 
80 -oidled co-ordinated covalent link. 

In 1927, Sidgwick published “The Electronic 
Tlieory of Valency**, in which, for the first time, the 
most diverse structural phenomena covering the 
whole field of chemistry were rationally systematized. 
The book mot with immediate and enthusiastic 
acceptance. In 1928, he playe<i a leading part at a 
oonferonoe held at Munich to discuss chemical bind- 
ing in its relation to atomic structure. In 1931, he 
lectured in the United States of Amfvpica. He has con- 
tinued his work of fruitful intorjiretation in a series of 
remarkable contribtitions made to the annual reports 
of the Chemical Society, and in his recent presidential 
addresses to the same Society on the subject of 
resonance phenomena in chemistry. 


A Royal Medal ; Prof. A. H. R. Bullcr, F.R.S. 

Dr. Arthur Heixiy^ Reginald Duller wets professor 
of botimy in the University of Manitoba in 1904-36. 
His original contributions to science are mainly in 
the field of mycology and have been published in 
his “Researches on Fungi’*, six volumes of which 
have appeared. 

These researches fall into two groups. The first 
comprises studies on the morphology, biophysics and 
physiology of the higher fungi, including the physio- 
logy of the mycelium and the organs proditced on it, 
and especially of the production and liberation of 
epoTos, The second group deals with sex in the higher 
ftmgi, and Buller’s studies on this subject rank among 
the most importemt that have been made. Particular 
mention should be made of his observations on the 
process of diploidization in the higher fungi, and of 
the discovery of hetorothallism in the rusts in con- 
junction with his student Oraigie, work which has 
revolutionized oxir conception of the life-cycle of 
these fonns. BiUler’s studies have not been oontood 
to one group of fungi, but include researches on 
Discomycetes and many groups of the Eu-Basidio* 
mycetee, as well as on rusts and smuts. Reference 
should also be made to his “Essays on Wheat’* and 
also to his efforts which made possible the publication 
of the translation by his friend W. B. Grove of the 
brothers Tula«ne*s monumental * ‘Selects Carpoiogia 
Fongorum*’. 
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Davy Medal : Prof. Hans Fischer 

During the past twenty-five years Prof. Hans 
Fischer has been oontmuously engaged in the study 
of the chemistry of the porphyrins, the bile pigments 
and chlorophyll. Starting from the knowled^ that 
the porphyrin molecule was buUt up of pyrrole 
nuclei, variously substituted in the different por- 
phyrins, Fischer developed controlled methods of 
degradation which extended the possibility of the 
identification of the pyrroles In any given porphyrin. 

With the accurate information acquired in this 
manner as a basis, Fischer proceeded, by bold and 
original synthetic work, artificially to prepare a large 
number of porphyrins of known structure, many of 
which proved to be closely related to or identical 
with naitiral products ; his crowning achievement in 
this field was the synthesii^of protoporphyrin, which, 
with iron, yielded hesinatin identical with that 
derivable from blood htemc^lobin. 

From the porphyrins Fischer turned his attention 
to the bile pigments and was able to explain the 
fundamental chemical features of their relationship 
to hflsmoglobin, thus paving the way for the bio- 
chemical work which is now proce^ing in other 
laboratories and which promises to explain the actual 
mechanism of bile pigment formation in the body. 

In recent years Fischer has applied his brilliant 
synthetic technique with outstanding success to the 
elucidation of the detailed stmoture of chlorophyll. 

Buchanan Medal : General F« F. Russell 

Frederick Fuller Russell graduated from Columbia 
Qollege of Physicians and Surgeons in 1893, and began 
bis career as a member of the Medical Corps, U.8. 
Army, in 1898, advancing through the various grades 
to that of colonel in 1917. He resigned in 1920. He 
was curator of the Army Medical Museum, Wash- 
ington, D.C., from 1907 until 1913, and also instructor 
in bacteriology and clinical microscopy at the Army 
Medical School, where he performed distinguished 
service in developing and producing the ^^hoid 
vaccine which the Army has used with greet effective- 
ness since that time. From 1920 to 1923 he was 
director of the public health laboratory service of 
the International Health Board and fium 1923 to 
September 1, 1936, he was general director of the 
Board. It was during the peri^ while General Bussell 
was director of the International Health Division of 
the Rockofeller Foundation that the Foundation 
gave such material aid towards the establishment of 
schools of hygiene in various European countries. 
It also contributed largely to the All India Institute 
of Hygiene in Calcutta and to the Binge^pore Medical 
School. General Russell was also resronsible for 
establishing the yellow fever unit in West Afirica* 
Largo grants were given to the Health Section of the 
League of Nations, and the fidlowship scheme under 
the International Health Division was oonsideTably 
extended. 

Sylvester Medal : Prof. A. £. H. Love^ FJR.S. 

Prof. Augustus Edward Hough Iiove is most 
generally known as the author of the “Treatise on 
the Mathematical Theoiy of Elastidty*’ wh^ has 
attained a universal reputation and remdris the 
standard work of reference on this gab|ect all over 
the world. 

Before the first edidon of Love’s treatise aw paib- 
fished in 1893, this tsnuMb of mattiematidd^ 
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received little attention and itB results were often 
regarded by engineers with suspicion. During the 
intervening years it has gradually established itself 
aH one of the most reliable mathematical theories of 
continuous media and, unlike its sister science of non* 
viscous hydrodynamics, its results have been in- 
creasingly verified in practice. That this has come 
about is due in great part to the influenoe of 
Lovers “Treatise”, which, indeed, like Lamb’s 
“Hydro-dynamics”, is far more than a more treatise 
and embodies a vast amount of original work. 

Looking St Love’s otlier work there is a great 
volume of research dealing not only with elasticity, 
but also with hydrodynamics and electromagnetism. 
His earlier work was mostly on hydrodynwnics, 
particularly vortex motion a^ wave-motion. He 
ictiimed also at veo*ious times to electrical problems, 
cKiieoially those relating to the propagation, scatter- 
ing and transmission of electric waves. His elastical 
investigations range over an exceedingly wide field, 
frt)m the equilibrium of beams and plates of various 
slittpes to the study of vibrations in a variety of 
difficult cases and to the applications of the theory 
of elasticity to problems connected with the earth. 


Hughes Mt^al : Prof* E* O. Lawrence 

Prof. Kmest O. Lawrence, professor of physios in 
the University of California, is the inventor (1932) of 
the cyclotron, the most important instxument of 
physical research since the C. T. R. Wilson expansion 
chamber, whereby ions are accelerated m a magnetic 
field and move within two half-cylinders which ohange 
electrical polarity in rhythm with the circulating ions, 
BO that dauterons have been spirally speeded in a 
vacuum to velocities due to three million volts, and 
those deuterona, impinging on beryllium, have pro- 
duced neutrons and protons in great niunber, and 
some of the protons have been projected through 
the equivalent of forty centimetres of air. Many 
elements have been proved to be radioactive 
when thus bombarded by high-spwd protons or 
deuterons. 

Hydrogen molecular ions have been used also as 
bombarding elements with velocities due to five 
million volts. Such high-speed ions are available for 
developing the theory and practice of atcfmic dis- 
integration, and Prof. Lawrence and his co-workers 
are playing a leading part in this development* 


Racial Evolution and Archaeology* 


I N Huxley’s day the Neanderthal calvaria was the 
only hominid not clearly included in the Hmm 
sapiena group available for study ; but since his time 
other sl^is have been found, which make it evident 
that there were sev^oral hominids widely scattered 
over at least the northern hcmisi>hare of the Old 
World, while the Broken Hill skull from Rhodesia 
may be taken as evidence of the penetration of one 
of these types into Africa south of the equator. 
There is thus coxispicuous evidence already for on 
early stage of evolution of the mique capacity for 
migration that man has demonstrated. 

W. D. Matthew suggested the plateau of Central 
Asia as the original home of man ; but, on the whole, 
this is to be set aside, in part at any rate, for several 
reasons* It may well apply to the early beginning 
of hominid forms ; but North Africa and south-west 
Asia, as Darwin suggested long ago, seem to have 
played the great in the early evolution of the 
modem races* Here, broadly speaking, we have 
indications of important contributions to the Ml 
evolution of man as woridng themselves out to make 
our race increasingly different from the ajjes of the 
forests and their edjgee, taking to a life away from 
the vicinity of the trees and evolving towards the 
oreot posture, with more effective stereoscopic virion, 
^ding to this the use of tools held in the hand, 
increased attention to hunting, and consequent 
differentiation of the work of the two sexes, ^^iie 
thw sketch is still paartly unverified, circumstantial 
evidence^ inchid^ physiological indications that 
man’s oonstitution adapts him to a temperate 
environment, makes this the most |jrobable hypo- 
thesis to use and test as new knowledge grows. 

Wo need not aacnime that all the stocks of modem 
nuin desoeiid tiHixmtely from ow pair of brings, or 

* SubrtS»o» of tho Baxley Ifemorlol teetare, 1S87. a«Uir«n)d by 
Ht I. VWure befof* the Boysl ABthrotM^ool laBtltote on 


even one small localized gioup. Nor should we 
assume that stocks of modem man in different parts 
of the earth have descended entirely from diverse 
ancestral hominids. Wo have to bear in mind the 
great migrations or drifts of humanity that have 
occurred from very early times onwards. It is the 
best hypothesifi for the present to think of human 
stocks as of complex origin, with diverse constituents 
that may persist side by side to tell us of ancient 
drifts, os well as, perhaps, of diversities correlated 
with the different hominids concerned. Moreover, 
in every case we have to bear in mind the strong 
likelihood of adaptations to environment that may 
show themselves throughout a x>opulation, or may 
develop* to different extents among its diverse 
constituents. 

Tliero is general agreement that the erect posture, 
improved stcreosoopio vision and hunting developed 
among beings who lived a group life. All the indica*^ 
tlons we have for the past back to the Aruignaoian^ 
Oapsian phases, even some relating to the Chelleo- 
Acheuleoti, suggest group life. Students of society 
have been apt to think of man as the creator of 
society. Ethical ideas have, in rather a perverse 
way, been set over against the natural tendencies. 
Yet it is an idea that is in large part false, if society 
is, as the scientific study of man suggests, a basic 
feature probably older than man. Self-conscious 
mdividxiality is really a development within the 
matrix of society. Both grew side by side, with 
mutual adjustment, often after conffict, but with 
many movements towards considerable freedom of 
conscience, which may be oonridered the fine flower 
of the human social g«mden. 

One cannot leave this aspect of the subject without 
reference to the boqportanoe of the woman’s part 
from the earliest stages in the fxrooesses of both 
individualization and social evolution. Apart from 
matenud care^ the developnmt of the *moth^- tongue^ 
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and other activities, cultivation grow from the food- 
coUeoting, rather than the hunting, function, that is, 
from the woman’s aide rather than the man’s. 

Prof. Meure then proceeded to trace the evohx* 
tionary sequence in the developtnent of the races of 
'modem man’, as classified according to physical 
character, and followed the probable co^irse of migra- 
tion of each in geographical distribution, correlating 
them with the development of phases of cultural 
life — hunting, agricmlture, pastoral, and so forth — 
from the later palmolithio period onward. His con- 
clusion on the question of the racial composition 
of the people of any one specific area is that “As 
something special in tho way of immigration, con- 
quest or other change has affectt^l almost everj^ 
region, each must be considered for its own sake and 
on the basis of its own story, if wo are to understand 
the composition of its population”. He went on to 
consider the complex racial comf>osition of the 
European popxilations, x>ointing to the possibility, 
still not proved, of the association of a jieculiar and 
characteristic mentality with racial typt^. It has not 
yet been possible satisfactorily to discriminate veri- 
fiable bundles including both jihysical and psychical 
characteristics that tend to be handed down together 
in the coui'se of inhoritnnee. Achievements of 
different peoples in literature, religion, government 
and so on may b(5 brought into relation with what 
are thought to be prevalent types, but these are the 
achievements of excej)tionaI peojilo, while the oppor- 
tunities and difficulties presented by different environ- 
mental or historical circumstances affect the result. 

The warped interj:>retation of archseologicai data in 
«upi)ort of tho ‘autarkic’ idea, with the object of 
glorifying the Nordic race, was shown not to be in 
accordance with the facts. Prejudice claims that the 
Nordic race developed many of the chief features of 


European civilization of itself and spread them to 
more southern lands. So far is this from being true, 
that it can be shown that in the development of 
culture in the Baltic we are dealing, not with the 
advantages of racial purity and seclusion from con- 
tamination, but with repeated fertilizations of the 
north by ideas and techniques from the more advanced 
south. 

In conclusion, Prof. Fleure stressed as twi inference 
from the evidence of racial evolution and archteology 
the importance of a diversity of racial and cultural 
elements in a given population, as having tended to 
promote? adjustments os between social groups an<i 
the recognition of justice rather than privilege and 
group ritual. The extrusion or suppression of active 
thinkers means the loss of the means of keeping in 
contact with the ceaseless process of change. “Any 
group,” he said, “that* claims for itself complete 
trutli or knowledge really forfeits its statiis and title 
as a contributor to civilization, which is, in a very 
deep sense, tho process of growth of freedom of 
conscience . . . The principle of freedom of con- 
science is claimed to be a large element in the scientific 
ideal, and a necessary i)art of it. Without it there 
can bo little trust, even in allegoil statements of 
fact, much less in the good faith of argmnents. . . . 
Formerly it was widely held that basic general 
tmths were known, and must bo accepted and 
applied as guides of conduct. Tho scientific move- 
ment, on the other hand, has pressed the view that 
man’s codes and oreetis and conclusions are all pro- 
visional, that tiie truth is an ideal towards which 
wo try to ax>proaoh, but which we may never com- 
pletely grasp. Freedom alone oim, in the long run, 
keep us flexible enough for continuous adjustment 
to the ceaseless change that is the inevitable accom- 
paniment of life.” 


The New Inventions Exhibition 


T he Institute of Patentees’ policy of goir^ on 
tour has provided some interesting exhibits at 
the Now Im^entions Exhibitions at Sheffield (October 
20-30) and Leeds (November 10 20) this year. 

The exhibits vari(^ from obvious, though ingenious, 
gat^ets to comidex mechanisms of soientific and 
social significance which require demonstrating to be 
‘understandod of tho people’. The total number of 
exhibits was about 200, of which forty ai'e by I^eods, 
and fifty by Sheffield inv'entors, and the remainder 
iutemational. Doubtless these numbers would be 
greatly inoreased if, tpiito absurdly, inventors had 
not to be ‘uncertainty -bearers’ — -a true function of 
Capital — as well os axlvance creators — an all-but- 
un bearable burden. 

There art? several new engines. One of these pur- 
ports to drive a djmamo direct by a piston, itself 
st<?am -driven. The steam is producesd suddenly by 
successive drops of water reaching a coil heated by 
the dynamo, ‘cranked’ over to provide starting heat. 
Another exhibit is a turbine engine claiming to yield 
around 40 b.h.p., and has its rotor driven by petrol -air 
explosion impulses, the gas mixture l>emg induofni 
by an automatic compression unit revolving together 
with a driving shaft at 2,000 r.p.m., whilst the rotor 
devolves at 30,000 r.p.m. on the same shafty reduction 


gearing of 16 : 1 being required. Third, a two -stroke 
‘six’ engine, which lends itself to mass production, 
has correct balance duo to each power piston being 
balanceti by a full -charging pump piston moving 
oppositely, and achieves noiselessness because of this 
and the absence of valves, tappets and gearing- 
There are but twenty-seven moving parts, and each 
crankshaft revolution has six power impulses giving 
even torque similar to an ordinary 12-cylinder engine. 

The electrotor dust and smoke meter, already 
referred to in NATtniK (140, 331, Aug. 21 ; 5fi2, 
Oct. 2) abstracts the particles, however small, firojn 
diist or smoke suspensions over a wide range of 
application. Since dispereions actually consist of 
separate particles invisible to the eye, these must be 
microscopiccdly counted to detemime the dispersion. 
By providing an extensive choice of record areas in 
this light and convenient instrument, and achieving 
electrification, rotation, suction and centrifuging by 
one simple motivation, the countability of particles 
is mainlined over a unique range of over l,£t00,0()0 
pere.o. 

Pit-cage arresters ; a trolley device making only 
one overhead wire neceseaiy ; and a bell rung inside 
when it rains, are other mtriguing exhibits. 

8. C. BhAOKS^ur, 
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Committee on Social Contacts of Science 


"'HE Committee on Beienee and its Social Rela- 
tione (abbreviation : C.S.S.R.), instituted by 
the International Council of Scientific Unions 
(I.C.S.U.) at its meeting in April last, and appointed 
in Jnly (see Nature, 139, 870, May 22, 1937 ; and 
140, 358, August 28, 1937, for the members 

nominated), has recently met in London. It has 
elected the following officers : President : Prof. 
F. J. M. Stratton (Cambridge) ; Vice-President : 
Prof. S. Chapman (London) ; Secretary : Prof. J. M. 
Burgers (Dolft). As a development of the original 
tenns of reference, the Committee hoe adopted the 
following more precise statement of the objects of its 
activity : “to consider the progress, interconnections 
and new directions of advance in the mechanical, 
physical, chemical and biological sciences, esi>ecially 
in order to survey, at suitable intervale, and to 
promote, thought upon the development of the 
scnentific world picture, and upon the social signi- 
ficance of the applications of science” (tlie (jorre* 
spending French version reads : “pour examiner les 
progr6s, les rapports r^ciproques et les orientations 
notu'elles done les scionoes m^^aniques, physiques, 
chimiquoa et biologiqiu^, sptksialemont ftfin do 
r^aumer, k des intervalles convenables, et de con- 
tribuer ^ I’^tude du.d^voloppemont do la representa- 
tion du monde par la science et do Pimportonce 
Hociale des applications de la science”). 

The Committee will V>egin its work by collecting 
materials for the preparation of a report and of 
bibliographies concerning the points mentioned, in 
so far as they are reflectiSi in publications and state- 


ments of the years 1936-38, and in books which have 
appeared since the post- War period. As a general 
plan for the report a division has been suggested into 
the following headings : (1) outstanding develop- 
ments and problems in scientific work ; (2) new 

applications of science in human society ; (3) inter- 
pretative work on the world picture as given by 
science ; (4) thoughts on the social relations of 
science and the iniiuenoes connected with its 
applications. 

To obtain the necessary information, the Com- 
mittet^ in the first place will address itself to the 
national and international bodies adhering to the 
International Ck)uncil (national academies, research 
councils, etc., and international scientific .unions), 
which arc^ being askwl each to appoint a coiTOspondent 
interested in the activities of the Committee, who 
will act as a link Iwtween the organization by which 
he is nominated and the Committet^. Further, on 
attempt will be made similarly to appj ooch a number 
of organizations, both national and international, 
outside the I.C.S.U. ; this in consultation with the 
Institut International do Coop^iation Intellectuelle 
of the League of Nations. 

The Committee will appreciate it if persons or 
institutions who are interested in the work under- 
taken, and are in a position to make suggestions or 
to give indications concerning xjhenomena or points 
of importance, would writi> to the Committee. 
Communications can be sent to any of the members, 
and in particular to the secretary (address : van 
Hoiitanstraat 1, Delft, Holland). 



Progress in Road Research* 


I N the Second Annual Report of the Road Research 
Board it is shown that many road failures liave 
been caused by the imposition on existing i-oods of 
loads much greater than they were originally con- 
structed to carry, with the result that the foundations 
have given way. This is not surprising when it is 
recall^ that many such roads started as cart tracks, 
and in the course of their evolution were next con- 
verted to water-bound macadam and later given 
su|)erfioial dresamgs of tor or bitumen or coverings 
of tor macadam or concrete, the foundations receiving 
no reinforcement to render them more fit to boar 
the heavier loads which these improved surfaces were 
attracting to the roads. The foundation of the road 
is therefore a vital factor in its durability, and is 
itself dependent on the supporting qualities of the 
subsoil, so that both for the building of a new rood 
and for the adequate treatment of an existing road 
an examination of the subsoil is an obvious pre- 
lequisite. The report describes a field procedure 
whereby cylindrical cores of imdisturhefl material 

* l>«pwtmeitt of and Re^rtoftbe 

ftesMurek with the Report of the IXtrector of Road 

tor ^resreadedSUtaSMch 1096. Fp. vm+ue+O plstei. 
<Lnuto«i : H JT, StsUonery omoe, 1037. Se. 6d. net.) 


can l>e obtained from any site for the purpose of 
ascertaining its value. 

The foimdation usually consists of stones laid on 
the subsoil or, alternatively, concrete slabs may be 
used. The Rood Research Station at Harmonds- 
worth, West Drayton, Middlesex, has devised practical 
methods for t)io study and measurement of rood 
aggregates and, while not yet in a position to place 
limits upon the maximum percentage of ficiky or long 
material permissible in the bulk — a matter which at 
present is loft to the judgment of the engineer—- 
has adopted methods by which supplies of rood 
aggregates can be compared with approved samples. 
No quantitative basis of the exact measurement of 
the roundness or otherwise of stone has as yet 
emerged and the terms employed are restricted to 
such descriptive words as round,’' sub-round, sub- 
angular and angular. 

Lx ooxmexion with the use of concrete in rotul 
work, the large quantities of material on the site, 
the time required to complete the work, and the 
variability of the British climate, combine to make 
eonditiorus which defy uniformity in the product 
unless the meana of rigid control can be provided. 
In the vibrator, a xnaohine has been devised which 
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lueetR tliift diflfioulty and onBuran that tlie sand and 
stone are brought to a ooxistant water oontent before 
mixing. Bituminous road materials have also been 
under continuotis review. These deform permanently 
under load to on extent def>ending on the time of 
application of the load, and the temlenoy to de- 
formation under given conditions of loa<ling can be 
adjusted by varying the viscosity of the binder and 
the grading of the aggregate. In 8(jme cases, cracks 
formed at low temperatures heal themselves in warm 
weather, and the application of heat to the binder 
may alter its characteristics. Tlie effecit of moisture 
reaching an aggregate before it is completely coated 
with binder is to promote disintegration. Thus 
load, time, tompenvture, rain and other weather 
conditions and their influences on bituminous con- 
structions are being closely studied. 

The length of life of bitiiminoua roadways has 
been under investigation in full-scale experimental 
sections of roatls, but the information available from 
thes(5 only comes in slowly and with difficulty, and 
the laboratory research which is in progress to over- 
come this delay ultimately must of necessity bo slow 
tuitil the results can be co-related with the full-scale 
tests. Thi’ee machines are in use at Harmondsworth 
to obtain the nearest approximation to continuous 
rood conditions on limited areas. One of these 
presents the novel feature that the .5 ft. tt in. diameter 
track imder test is revolved under a wheel with 
stationary axis, which is fitted with a full-size 
pneumatic tyre. Its purpose is, in conjimotion with 
laboratory tests, to eliminate undesirable factors in 
road construction and in surface dressings. Those 
which give favourable results under this wheel are 
tested again under the second machine, which oper- 
ates with full-sized tyres under their rated loads and 
makes use of a track 38 ft. in diameter laid under 
ordinary conditions. Those materials which pass this 
second test are laid <iown to form a track of 110 ft. 
mean diameter and tested by a third machine by means 
of which a full-size lorry is run at maximum speed. 

For the study of skidding, the standard machine 
consisting of a motor cycle and sidecar fitted with 
dynamometers as previously described is still used. 
The report points out that the limitations of this 
apparatus are its one size of tyre and load, both 
smaller than those of oars and commercial vehicles, 
the necessity for using smooth treads in order to 
obtain comparative results, and the fact that the 
machine records only aide-way skidding. To meet 
those defects, another apparatus has b^n designed 
which will bo towed by a two -ton lorry and will 
allow tests to be made with tyres of 27 in. diameter 
loaded up to 600 lb. A further apparatus has been 
designed and constructed at the Laboratory to make 
accurate measurements of surface irregularities, by 
giving a profile of the rood surface. 

It will thus be apparent that road research has 
now reached the stage of the active production of 
apparatus to measure the factors which are of im- 
portance in road construction. Although in recent 
years, as Dr. R. E. Strodling, the director of research, 
states in his survey, there has been a rapid advance 
in the methods of highway engineering, the absence 
of sufficient scientific knowledge has 1^ to a certain 
amoimt of design and oonatruotion on the wasteful 
expedient of hit and miss procedure. The woi^ of 
the Road Besearoh Board very largely aims at the 
formulation of a soienoe of road engineering* which 
will enable ^igineers to work on definite lines rather 
than by trial and error. 


Science News a Century Ago 

The Management of Bees 

At a meeting of the Ashmolean Society, Oxford, 
held on December 4, 1837, Mr. W. C. Ck>tton, of 
Christ Church, read a paper on the management of 
bees, showing the defective system pursued by cot- 
tagers and suggesting improvements* All that was 
required for l^-keeping, he said, is a small garden 
or oven a few yards of ground before the door of a 
cottage. 

The groat secret of success, Mr, Cotton observed, is 
never to kill a bee. The smoke of the large fxmgus 
or puff ball, when quite dry, had an intoxicating 
effect ux)on bees, and by its aid, weak swarms might 
be unit^ to strong swarms, and the combs nu^t 
taken out of a full hive without injury to the bee- 
themselves. The method of uniting swarms at th* 
conclusion of the honey seasoxt ^st practised Ip;; 
Mr. Thorley a oentxuy previous, and side boxes hart 
been introduced about the same time by Mr, Whitf- 
Bees were of the greatest use in distributing the 
farina of fruits and fiowers. Bees seldom livo<i 
beyond the year so that no apprehension need bo 
enWtained that they would grow old and lazy. Mr. 
Cotton had just published a pamphlet on bee keeping 
for cottagers {Aihenaettm), 

Mails from India 

In the “Annual Register’* for 1837 under the date 
December 8, it was said, “Tlje project of steam 
communication with India tlirotigh the Red Sea has 
been successfully accomplished, and is now in opera- 
tion. Tlie last communication was effected in forty - 
three days, including the stoppage at Alexandria. 
The following are the partioul^ t The Atlanta left 
Bombay on the 2nd of October and orrix^ at Suez 
on the 16th of October, with the mail of September ; 
emd at Alexandria on the 20th of Ootober, from 
whence the mail was despatched by her Majesty’s 
ship Volcano on the 7th of November, and arrived 
at Malta on the llth, and was despatched from 
Malta to Gibraltar by her Majesty’s ship Fw-fly eu 
the 16th of Novembw, and was due here on Monday 
the 4th of December”. 


Alexander’s Electric Telegraph 

In the AthenoBum of December 9, 1837, it wa8 said, 
“We have been admitted this week to a private view 
of an ingenious model for an Instantaneous Tele- 
graphic Communication, by means of electric or 
voltaic currents transmitted through metallic con- 
ductors under ground, the invention of Mr. Alexander, 
of Edinburgh, The principle Mr, Alexander uses is 
to have as many wires as will correspond with the 
letters of the alphabet and thus, of ooursey ihe person 
in London can by applying the electric mfiueticc to 
any wire apprise a person in Edinburg that a 
paHicular letter of the alphabet is indicated* 
expense of such a teHegraph from London to Edki- 
burgh is estimated at £100,060. To test the 
various experhnants have bem tried in the Univisity 
of Edinb^h, and we are informed perfbot 
success, We may further mention that tre h®^ve 
this week been invfised to irispe^ % 

Telegri^ and we hope to he ame to^ s^epo^ 
shortly/’ . ■ 
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Societies and Academies 

Paris 

Academy of Sciences, October 18 {CM., 206, 638-606). 

Mabcex* Dbl^pikk : Obituary notice of Jeeui 
Baptkte Senderens. 

Kjbntaro Yano : The change of the coefficients 
ef a projective connexion. 

Okoboss Tzrrz^iCA : Certain quadratic curves and 
Die displacement of a parameter. 

David Wodkowttsch : The conoid of Pliickor. 

Bbn:^ Habmbgnieb : The torsion of curves traced 
on a surface. 

Ernest Vessiot : Partial differential equations of 
the second order integrablo by 

the TTiethod of Darboux. 

i)ban Delsabtb : A functional transformation re- 
lating to the theory of harmonic fimctions. 

John Exxswobth : Kapid olianges in the tail of 
the Finsler comet, 1 987/. A description of the changes 
shown by photographs taken between August 2 and 
1 1 . There was a second tail, and a marked change in 
position was shown in two consecutive photographs 
with on interval of 76 minutes. 

I,oui8 Bkkoebon and Joseph Bbthenod : The 
hydraulic tourniquet. 

LifcoPODD Escande : The theory of flow through 
a depth valve. 

Maboel Atanasht : Study of natural convection 
in liquids. Convection in castor oil. An electrical 
heater is placed in the centre of the castor oil and 
the temperature differences measured at different 
points in the oil after the whole has reaohwi a steady 
state. The convection flow is deduced from these 
figures. The results ore in agreement with the views of 
Vemotte and experiments of Boiy on convection in air. 

Axjbed Nicolad : The thermomagnetic properties 
and constant paramagnetism of the ion UO, ^ + in 
some uranyl salts in aqueous solution. Neither 
uranyl sulphate or nitrate follows the law of Curie 
or tlmt of Weiss : the paramagnetism is independent 
of the temperature. 

Jean Debzbbse ; Absorption spectra of microbial 
broths. The growth of micro-organisms in broth 
produces clear and characteristic modifications in 
the absorption spectrum. It is suggested that similar 
observations in the infm-red region and with Raman 
spectra would be of interest. 

Aubxakdre Dupoue and Fernand Pettnihr : The 
Sagnao effect. 

Marots BRTJTZCtra ; The thermochemistry of 
oxygenated hydrocarbons. 

FRAN^oxa BotmxoN and Eanuc Bouyer : The 
determination of the total hydration of the ions of 
strontium nitrate. 

Drlapuaoe i The pressure of some per- 
m^ent gases at low temperatures in the presence of 
silica gel. The gases studied were nitrogen, oxygen, 
carbem monoid^ and methane. A table is given 
shewing the premarm measured for a range of tem- 
perature between -182® C. and -184*0. The 
figures show that it should be easy to separate the 
oxygen-nitrogim group firom the carbon monoxide- 
methane groups 

CahmKX JCluVAD : The cobalt hydroxides. By the 
preoijfitatiah aqueo^ solutions ^ cobalt salts witli 
P<3iaidi» can be obtained, 

varyiatg in polcmt. The necessary conditions for the 
vaxi^ are given# together with 


Georges Wetbofp : The oxide of phosphonitrih 

(OPN)n. 

Louis Chassevent : The hydraulicity of slags. 

Alfred Maixoard and R. Friedrich : The pro- 
ducts formed by the incomplete combustion of light 
liquid hydrocarbons. The combustion products wort^ 
cooled to 15® C, and the condensate examined. 
Results are given for seven different petrols. 

Mlle. Marie Louise Quinet : The olassifioation 
into two groups of the complex compounds of 
magnesium oldoiide with oxygenated organic com- 
poimds according to the nature of the oxygen linkage. 
Tlie (OH) group, water and alcohols, gives complex 
mole^oa with six molecules attached to one molecule 
of magnesium chloride ; the O group, aldehydes 
and ketones, attach three molecules ; the ether 
oxide, — O — , gives no complex compotmd, at least 
for temperatures above —20*0. 

Paul Ohovin : Researches on Peohmann’s colour- 
ing matters. The supposed isomerism of Pechmonii 
and Kugel colouring matters. 

Jean D^soombe : Syntheses by means of p-ohlor* 
ethylate<l or p -vinyl ketones. The preparation of 
some homologues of l-cyclohexene-8-ono. 

Georges Darzens : The preparation of some 
glycerides of phenylacetic acid and their reduction 
to the corresponding alcohols. Application to the 
preparation of phenylethyl alcohol. 

Jean Beauverib : The granular structure of 
chloroplasts : the grana. 

Werner MAller and William Henri Sohopfer : 
The action of anourin and of its constituents on 
Mucor EarmnnianiM. 

P. BoNiT-MAURY : The optical propertiee of 
bacterial suspensions. Four sp^ies of bacteria were 
studied and in each case the optica] density was pro- 
portional to the bacterial concentration. 

F, Abtigas : The emission of an ionizing radiation 
by the total ash of plants. The radiation was found to 
be proportional to the amount of potassium in the ash. 

Alexandre Besbedka and Ludwie Gross t The 
role of the skin properly so-called and of the sub- 
cutaneous tissue in the evolution of malignant 
tumours. 

Delhi 

National Institute of Sciences of India, November 6, 

M. Ishaq : The 0-0-Band of OD. 

T. 8. Wheeier : The theory of liquids. 

H. 8. Pruthi and E. 8. Narayanan : A study of 
the behaviour of some common varieties of sugar- 
cane in reference to the attack of borers. 

D. S. KothaRi ; Joule -Thomson effect and 
adiabatic changes in degenerate gas. 

B. Ramamurty : The chemical fixation of nitrogen 
at low temperature and its significance in agriculture. 

M. N. Sahara and K. B. Mathub : The propaga- 
tion of electro -magnetic waves through the atmo- 
sphere. 

B. N. Srtvastava ; Joule-Thomson expansion of 
a non-dogcncrate gas. 

Moscow 

Academy of Sciences {CM,t 16, No, 1, 1987). 

Kh. Shaucsu : The functions of Le Roi, H. 
Poinoard and V. Btekloff, 

M. R^DYfi and L. Sedov : The effective solution 
of some prolficms limited by harmonic ffinotions. 

Stefan Beroecank t Some values in pseudo- 
ooiffonnai hnegeSt 
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J, A. MiNBLm : The boundary dynamic problem 
of the theory of elasticity for a circle witli given 
displacements . 

V. SOKOLOVSBIXJ ; The design of a spherical shell. 

V. S. Kosijov : Determination of the elements of 
percolation flow under dams with three cut-off walls 
resting upon a permeable foimdation of finite depth. 

V. D. Kufbadzib ; Solution of the general problem 
of the diffraction of elec^tromagnetic waves. 

V. K. Abkadibsv : The dispersion band and the 
skin-effect in the sinusoidal field and in the transi- 
tional one. 

A. Pbokofjkv : Torch ion counter. 

P. Lazaukff : Thooreticul study of the inflvienoe 
of mountain ascents and that of winds on peri- 
pheral visual adaptation. 

N. Mihax. : The determination of the figure of the 
geoid from the anomalies in the horizontal gradients 
of gravity. 

I. A, Bmokodinorv and A. M. Fkldt i Determina- 
tion of the dissociation constant of thyreoglobulin. 

M. A. Klo6ko : The ‘lake ago’ of the Caspian Sea 
and its volume at the time it became a closed basin. 

K. S. Andrianov and A. I. Smirnov : The problem 
of the genesis of vivianite. 

P. O. SiTKO : Frequency of lethals in the X- 
chromosome due to the irradiation of spermatozoa 
in the males and in the spermathocee of the females 
of Drosophila m^elanogaster. 

I, N, Konovalov and I. E. Rooalev : The 
behaviour of nitrogenous substances during the 
vernalization of plants. 

V. L. Ry£kov 6uid A. M. Vovk : A now disea.86 
of the onion (AUitm Cepa). 

{CM,, 16. No. 2, 1937. 

V. Stkpanov : Aritlimetical demonsti-ation of a 
theorem of B. Segal. 

A. V. JorTK and A. F. Joffe : (1) Electronic semi- 
conductors in strong electric fields. (2) Properties 
of the blocking layer of solid rectifiers. 

H. MANDKu atid P, Kutrjkikov ; The full ©lectro- 
dynarxiioa of material media. 

N. S. Kubnakov, a. V. Nikolaev and A. Q. 
CeliS^bva : ( 1 ) Heating curves of borates. (2) Spooiflo 
gravity and hardness of natural borates and of the 
products of heating them. (3) Hydration heat and 
exothermic transformation of boraf^e into inyoite. 
Some w)nsiderations on the transformation of borate. 

V. V. Celinoev : Explanation of the disposition 
and inclination of rows of moleoiiies in layers of 
organic acids according to rdntgenogroms. 

B. P. Nikolskij and V. M. Vdovenko : The 
potential difference between solid silver halogenides 
and aqueous solutions. 

A. G. Kogan and V. I. Nikolaev : Studies on the 
polytherme of the binary system HNO» — -HCl, and 
of the ternary system HNO,— HCl— H,0. 

N. A. Orlov and 1. S. Mustafin : Oxidation as a 
way to the formation of carbohydrates. 

V. A. SrAK : A new method for differentiating rooks 
from borings by a counter recording gamma radiation 
impulses. 

N. P. Lufpov ; The age of tli© “Upper Siderite clays*' 
of the basin of the River Kuban (North Caucasus). 

O. B, Vialov : The mesozoidos of Asia. 

J. A. Efremov : Stratigraphic subdivision of the 
continental Permian and Jurassic of the U.S.S.R^ on 
the basis of the fauna of early Tetrapoda. 

V. I. Calkin : The di»tribut..in of the common 
dolphin (D, delphiB L.) in the Black Sea. 


Forthcoming Events 

[Me<Uingtt ttiarked voith an asterisk are open to the pMic,] 

Monday^ December 6 

London School of Htoiekb and Tropical Medicine, 
at 6, — Prof. F. W. Twort, F.R.S. : “A Comparative 
Study of FUter-poBsing Bacteria and Viruaes** (succeed- 
ing lectures on Deoembor 8. 10, 13 and 15).* 

Roval College or Surgeons or Engiand, at 5. — Sir 
Charles Sherrington, F.R.S. : “Jeon Femel'* (Thomas 
Vicary Lecture ( I ) ). 

Royal Geographical Society, at 5. — Itev. W, L. S. 
Fleming, A. Stephenson and G. O. L. Bertram : 
‘‘Scientific Work of the British Graham Land Ex- 
pedition’’, 

Tuesdays December 7 

Chadwick Public Lbctitrk (at the London School of 
Hygiene, Gower Street, W.C.l), at 6.15. — Dr. William 
Butler : “The Thames Estuary and the Problem of 
Sewage Disposal of Greater London**.* 

Institution or Civil Engineers, at 6. — Colonel W. 
Garforth : “Air liaids as they Affect the Work of the 
Civil Engineer”. 

Quekett MiCROsoortcAL Club (at 11 Chondos Street, 
Cavendish Square, W.l), at 7.30. — Prof. L. C. Martin : 
“Til© Present Limits of Microscopy”. 

Wednesday, December 8 

Institution or Civil Engineers, at 0.16. — Dr. Brysson 
Cunningham ; “Estuary Channels and Embankments’* 
( Vernon -Harcourt Lecture). 

Thursday, December 9 

The Royal Society, at 4.80 p.m. — Dr. R. W. Guniey and 
Prof. N. F. Mott, F.R.S. ; “The Theory of Photolysis 
of Silver Bromide and the Photographic Patent Image”. 

Dr. A. L. Reimann : “The Temperature Variation of 
the Work Function of Clean and of Thoriated Tungsten”. 

Royal Asiatic Society, at 4.30. — Prof. Doi ; “Japanese 
Myth and Tradition’*. 

Friday, December 10 

Royal Institution, at 9. — Sir Georg© Simpson, B’.R.S. : 
“Ic© Ages”. 


British Institute of Radiology, December S-10. — 
Annual Congress to be held in the Central Hall, London, 
S.W.l. 


Appointments Vacant 

ApruoATioNs iDvttod for the foUowJug appointment, on or 
before the dates laentloned : 

Leotcekk in MAtaaiiATioB la the City of Leeds Tralnixxg OoWoae— 
The Director of Btliwjatloij, Education Office, Leeds 1 (Deoembor 8). 

PMNoiPAt of the Openshaw Mutifclpal Technical flohool— /The 
Director of Education, Education Office, Deansgate, Manchester 
(December 11), 

LnoTTUiBn IN ANAtomr in the University of Birmingham— the 
Seeretary (December 11). 

Pathologist and BACTKmoLootsT In the Memorial (^hthahnlc 
Laboratory, Cairo— Mr. H. H. Kew, the Examlnatioa Rail, Queen 
Square, W.C.l (December 18). 

Assistant in the observatory at Cape of Good Hope— The 
Secretary of the Admiralty <C.E. Branch), ^teMl, B,w:i (jEcf. 
C.E. 71O0/37) (December 21). 

Glam tEOHNotooisr to the Government the United Proyinoes— 
the High Commiselooer for IntUa, General Department, India Hotuie, 
Aldwych, W;C.2 (Dooember 3X). 

lUTBOBOLoaiSTS (Omdo XXt) in the MeteomIctfM Office— 9^ 
SeoietaiT (8.2.A.), Abe Hlnlstiy, AdaeM Hoose, KiaiffiMy. WX.S 
(Deoember 31). 

INBFKCTOR OT MlTAliiaWWOW MtAlB AlfP QtAmUtNi 
Walee-^he BitabllahmeRt iKoeh, Mines Departnuhxt, Dean Stanley 
Street, MUibank, ».wa (January I). 
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The University in Modern Life 


M ore than one disctwsion at the recent meet- 
ing of the British Association at Nottingham 
raised questions about the fimdamental purpose 
and functions of the university in mc>dem life 
which wont far beyond the immediate practical 
problems under discussion. Some of these problems — 
for example, the part of the university in education 
for citizensliip — had been raised at the conference 
arranged by the Association for Education in 
Citizenship at Ashridge in July, while since the 
Nottingham meeting a lively attack on the in- 
adequacy of the universities in regard to adult 
education has been delivered by Prof*. L. Hogl)on 
in a paper '‘Education for an Age of Plenty^* at 
the conference of the British Institute of Adult 
Education at Cambridge. 

Prof. Hogbeu criticized the umversities for not 
supplying directly the instruction which is imme- 
diately helpful in the task of salvaging democracy, 
and argued for more courses on public health, 
nutrition, the social services and the economics of 
everyday life. The university, of course, teaches 
the way to sources of such information, but for 
adult education a special technique is required and 
its currictilum is not necessarily that which should 
be followed by the university itself. As Mr. W. 
Spens pointed out at Ashridge, the university 
should be an introduction to later life and assist 
the initial understanding of problems rather than 
the fcMrmuktiou of oonolusimis or actual participa- 
tion in i^tical or economic contests. 

The tribute paid to the Modem Greats course 
at Oarford in itself shows that even in education 
for dmnocmcy the uniTersitieB have scarcely been 


the courses whicli a university shordd provide and 
the functions it should fill in a modern democratic 
society indicate that some fundamental recon- 
sideration of their position is called for if their 
work is to be reorientated or planned to the better 
advantage of the community. 

Most of the recent criticism of the universities 
has been concerned with their teaching functions, 
and a remarkable consensus of opinion has argued 
that this should be aimed more specifically at 
impart-ing the ideal of service and in training for 
citizenship and for leadership. In the discussion 
at Nottingham on the training of university 
graduates for the engineering industry, the impor- 
tance of a broad training and one which stimidated 
participation in everyday affairs was repeatedly 
emphasized by different speakers. It was equally 
remarkable that not only was premature specializa- 
tion in technical subjects recognized as undesirable, 
but also a definite suggestion was made, by Dr. 
A. P. M, Fleming, that the post-graduate instruction 
in the highly specialized and technical branches of 
engineering is a responsibility which the more 
progressive and larger industrial firms might well 
be expected to assume. 

The significance of this suggestion lies, at least 
in part, in the fact that it was made by a repre- 
sentative of one of the most progressive firms in 
Great Britain, who himself has made an important 
contribution to technical training in that field. 
Obviously a proposal of this kind would involve 
very careful examination by all concerned before 
it could be adopted, but that it should be made 
at all indicates at least the existence of an atmo- 


so aa Prt^. Hogben would appe^ to sphere and a spirit of co-operation, in which the 

suggest. K the less, the many and diverse i«oiganizationorr?^entaticmofunivew^ 

suc^ticu^ which have bem made as to to avoid overidadil^ or excessive spedatization and 
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to enoourage all-round training, creative and inde- 
pendent thinking and the development of person- 
ality becomes practicable. The plea for the pro- 
vision of travelling scholarships for the further 
training of immediate graduates, to be maintained 
by industrialists, which Mr. B. H* Clayton has 
since made in his presidential address to the Man- 
chester literary and Philosophical Society, is 
another indication of the increasing readiness of 
the industrialist to co-operate. 

We are here, of course, once more faced with 
the old question as to whether a university training 
should be primarily to give the knowledge required 
to qualify men and women for some special mode 
of gaining their livelihood, or to equip them as 
members of society and as human beings. It seems 
to be clear from almost all recent criticism of the 
training of scientific workers such as engineers and 
chemists, however, that xmder modem conditions 
even the first objective cannot be realized if the 
second is neglected. Alike in industrial, commercial 
and civic life a sense of values and of perspective 
is demanded of those who hold responsible ])osition8 
in management or even in the direction of research 
Itself. 

The very complexity of the problems with 
which leadership is confronted in society to-day 
emphasizes the importance of the cultural elements 
in a university training, not only because of the 
large number of those who become leaders in the 
national life who must have been under its disci- 
pline, but also because of the importance of critical 
intelligence in the rank and file of democracy. 
Premature or excessive specialization in any 
branch of science, or indeed elsewhere, is now 
almost univerBolly condemned, and the dictum 
that the only specialization at a university should 
be 8j>ecialiKation in the fundamental principles of 
the science as subject studied commands general 
support. I>r. Fleming’s suggestion, if taken up, 
might well assist both the universities and the 
technical colleges to avoid some of the dangers of 
the past and to concentrate on the fundamental 
task of turning out trained minds, able to absorb 
knowledge later in life when left to their own 
resources, and to take their proper part in the 
life of the nation. 

However important the teaching function of the 
university may be, the training of men is only on© 
of these functions. Equally important is the con- 
servation of knowledge and idee*s. Undmr present 
conditions, indeed, as the T&port of the University 
Qrants (kimmittee pointed out, an except^cmal 


responsibility rests on British universities owing 
to the suppression in the universitieiB of several 
European countries of all independent thought 
and critical discussion cf the principles of govern- 
ment or of the meaning of life. Moreover, as Prof. 
M. Ginsberg pointed out in a thoughtful address 
in Section L (Educational Science) of the British 
Association on the functions of the universities in 
regard to the social soiences, there are important 
contributions which university study can offer to 
the clarification of the issues involved in many 
social and economic problems to-day, alike in 
regard to methods and assiimptions made by the 
social sciences and in regard to the problem of 
values and moral issues. It was never more 
imperative that universities should be places 
where thought and disinterested inquiry are 
pursued on the highest level, and where the best 
minds of each generation are trained for intellectual 
achievement. The imdoubted need for a re- 
orientation of oxir research effort so as to secure 
a more equable distribution between the social 
and biological and the physical sciences should not 
lead ua to limit in any narrow spirit the funda- 
mental researches which the university may initiate* 
in any branch of knowledge, or to seek to influence 
its strictly theoretical approach to sucli problems. 
Never, indeed, was it more important that the 
fundamental research pursued in the universities 
should be pursued in a spirit entirely free from 
bias, prejudice or preconceived ideas. 

Significantly enough, in the very address in 
which he siiggested that large-scale industry 
should assume some responsibility for specialized 
technical traimng in engineering, Dr. Flemiug 
stressed the opportunities for co-operative reaearch 
which exist in the engineering departments of the 
universities but which at present, largely for 
financial reasons, are far from being fully utilized- 
Especially is this true of research in borderline 
subjects which are often outside the scope of aii 
industrial research laboratory. In research no less 
than in teaching, the possibilities of co-operation 
between the universities and industry have yet 
to be fully explored and developed, and co-opera- 
tion in the way indicated by Dr. Flaming is Ukefy 
to strengthen rather than impair the independence 
and resources of the nnivemty in to long- 
range and frindamental research on probleins 
praotied bearixig of cannot yet be 

seen.; 

Uztder modern conditiom, however, 
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teaching and t^raining men,, and research for the ad- 
vancement of knowledgei are by no means the only 
functions which are required of a university. In 
our swiftly changing world, instructional studies 
(teases at about twenty-three years of age, and a 
man is very liable to lose intellectual energy by 
the time he is forty, and so fail to keep up with 
advancing knowledge. Sir Richard Livingstone, 
Ki^akiug in Section L at Nottingham, made a 
powerful plea that the universities should give 
attention to this problem of arranging systematic 
refresher or vacation courses at which those 
eHjjecially who occupy responsible positions in 
irulustrial, commercial or professional life, whether 
as managers or directors, should be able to refresh, 
re-equip and reorientate their minds and guard 
against the over-present danger which the numbing 
f'ffect of routine involves. 

Here again, as Sir Richard Livingstone pointed 
out, is another field for co-operation between 
industry and the universities. If the special type 
t)f adult education required, enabling the student 
to place his special subject against the l)ackground 
of modem civilization, can only be supplied by 
Ihe universities, the arrangement of such courses 
largely depends on the extent to wluch industry, 
( ommeroe and the professions are willing to second 
promising officials for such systematic study. 
Moreover, it is probable that such a system offers 
the best means of giving the training in administra- 
tion and management which is now generally 
recognized to be so important for those destined 
to fill the highest positions of management and 
control in industry. Apart from that, the contact 
thus established between the university and those 
with considerable practical experience of industry 
and the world of affairs can scarcely fail to have 
a very stimulating and helpful effect on the study 
of the social scienoes at the university itself. 


A Life of 

Halcbme, z856>X9i5: 

the life of Viscount Haldane of Cloan, K.T., O.M. 
By Major-Qeneral Sir Frederick Mamcice. Pp. 
XV -f 4. 8 plates. (London : Faber and Faber, 
Ltd., 1987.) 18s. net. 

VTOLTAIRE’S saying, * We owe consideration 
^ to th^ living ; to the dead we owe truth 
would have been accepted by Lord Hcddane. 
His w published soon after his 

^aath ; artiole in Nartrius of April 


m 

If, therefore, the universities are being called to 
reconsider their exact functions in our rapidly 
changing modem society, there is no less insistent 
call to indust^ry and to society to consider their 
own relations with the university. The university 
camiot exercise the new functions unless the society 
in which it lives recognizes their value and is 
anxious that they should be performed. Not even 
in the training of men, whether for citizenship or 
for industry and the professions, can the university 
realize its highest ideals unless other sections of 
the community are prepared to co-operate with 
it, both by seeing that those entering a university 
have received an adequate general training, in- 
cluding some for citizenship upon which the 
university can base its own contribution, and by 
assisting in the provision of the detailed technical 
training required to equip those leaving the uni- 
versity for some particular vocation or branch of 
indu 8 t^ 3 ^ The redistribution of research effort in 
relation to the fundamental needs of society and 
the planning of the reconditioning courses visualized 
by Sir Richard Livingstone demand as much 
thoxight from society as a whole as from the univer- 
sities. In considering, therefore, the oritioiam which 
has been levelled at the universities in recent 
months, it should not be forgotten, that the 
highest traditions of the university can only be 
realized in a community which is willing to 
co-operate generously with the university. Not 
oven the material endowments of a university ore 
of more vital importance than a true harmony of 
spirit in wliich the highest ideals of a university 
are cherished without as within its wails, and where 
the community no less than the university is con- 
cerned that the tradition of candid and intrepid 
thinking about the fundamental issues of life shall 
be handed on unimpaired from one generation to 
another. 


Lord Haldane 

20, 1929, discussed especially his services to science 
and education as set out therein. But Haldane^ 
always an exceptional man, showed a diffidence 
in his last testament contrasting strangely with 
the somewhat arrogant conceit of his years of 
power. The personalities of the small group of 
poBtidians who held the destiny of the Empire in 
their hands during the |nre-War years vriU sdways 
be of interest. Haldane's life should be a vom- 
pulsoiy subject of study for poUtidans. 
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Ironioally, Sir Frederick Maurice’s life of Hal- 
dane, who was a believer in ‘wholeness’, has been 
divided into two parts, and the biography is to 
be published at an interval of a year or so in 
two volumes. The year 1915, when Haldane’s 
army reforms were being submitted to war’s 
arbitrament and he himself was dismissed from 
oflSoe as Lord Chancellor, fonus a natural line 
of division. To the scurrilous abuse heaptxl upon 
Haldane during this hectic year, the answer is now 
provided. His work in creating the Expeditionary 
Force is fully justified ; and documentary evidence 
is produced that he urged its di8i»atoh without 
delay to the seat of war. Some of his highly 
sculptured reforms provijd to be ‘snowmen’. His 
“(Jeneral Staff”, tiie brains of the Army, melted 
away at the outbreak of war ; his Territorial 
Army, dubbed by Kitchener as the “Town Clerk’s 
Army”, was not used, as Haldane urged on 
Kitchener that it should be used, as the basis of 
military expansion. There were faults in his 
military policy — especially his failure to deal 
effectively with the grave question of the officering 
of the Army. The writing must surely have been 
legible on the wall of the War Office. “If there 
is one thing,” Sir Coleridge Grove told the Military 
Education Committee on May l(i, 1901, after the 
South Afirican War, “which was shown by the war 
more absolutely than anything else, it is how 
enormously short we are of officers at the outbreak 
of any war. ... In this last war, I had to get 
by any means that 1 could, over 2,000 officers 
additional to our usual supply in 15 months.” 

Two thousand officers ! A bagatelle compared 
to the number of officers required during the Great 
War. Haldane’s creation of the Officers Training 
Corps was a contribution of great value to this 
problem ; but the role of the Corps after mobiliza- 
tion received no attention. The liber aureua con- 
cerned itself with the outbreak of war. After- 
wards we followed our traditional policy of 
‘muddling through’. That gifted woman, Gertrude 
Bell, in one of her letters, remarked that “when 
people talk to me of our muddling througli it throws 
me into a passion. Muddle through ! Why, yea, so 
we do— wading through blood and tears that need 
never have been shed.” Since the War, there has 
not been mu(rh disposition to brand the culprits for 
our sins of omission and commission. Silent and 
abashed we stand before the Cenotaph. In any 
impartial audit, Haldane’s record will show a 
suUtantial balance on the credit side. 

It is, however, Haldane’s services to science 
and education with which we are chiefly concerned. 
He was an early convert to the idea of the civic 
university. Disbelieving in the federal conception 
as exempiifled in the Victoria Univerrity of Man- 
chester, he gave evidenoe before the Privy Council 


and assisted in its disintegration. He worked also 
for the Bill of 1898 which purported to create a 
civic university in London. His speech in Parlia- 
ment on that subject is reprinted, “Tliis speech 
completely changed the atmosphere in the House, 
and when Baffour, who hod come in to help his 
friend, rose aiid appealed to the opponents to 
withdraw their opposition the motion against the 
second reading was withdrawn.” In this speech, 
Haldane invoked the late Prof. Huxley, “who was 
a distinguished advocate of this BUI, and who gave 
evidenoe before the Royal Commission, in winch 
he laid down a scheme for a miiversity which is 
now practicaUy embodied in the Bill”. 

If space permitted, it would !)e of interest to 
contrast Huxley’s noble con(^eption of a re- 
organized University of Ijondon with the reality. 
Haldane followed his success with a scheme for 
establishing a London Ohorlottenburg at South 
Kensington. This in the result took an entirely 
different form from the original plan. “Haldane 
persuaded Sir Francis Mowatt, then Hoad of the 
Treasury, to agree that they [the Royal College 
of Science and the Royal School of Mines] should 
be incorporated in his plan.” These institutions, 
by the way, had not “grown out of” the 1851 
Exhibition and were administered by the Sciences 
and Art Department, not by the Treasury. 
Mowatt had no more right to de-nationalizc 
them than to give away the King’s battleships. 
Associates and students, traditions and trusts, 
should not be treated as chattels, even by Parlia- 
ment. The Government was defeated in 1873 oi» 
a question relating to colleges in Ireland ; and 
Gladstone tendered his resignation to the Queen, 
We should hesitate to admit that the Imperial 
College of Science and Technology was “one of 
the great monuments of Haldane’s vision and skUl 
as a negotiator”. The question of the proper 
relation of the technical college to the university 
was left open. Haldane teUs us in his autobiography 
that be had been unfavourably impressed by the 
divorce of technical education and university 
education in Germany and resolved to work for a 
different plan. The close association of the London 
Charlottenburg, as originally proposed, with the 
University of London was fundamental, and the 
first public announoemetit was addressed to Lord 
Rosebery as chancellor of the University, 

If Haldane had carried through the original 
scheme, for which he collected large funds, no 
trouble would have arisen. Controversy arose 
under the modified scheme, leading to the appoint- 
ment of the Royal Commission of 1007. The 
immediate object of this was to define the reHation- 
ship whi^ ^oold exist between the Imperial 
College of Scienoe and Tedbmokgy m 
versity, but “at HAtdsine’s sug^stim 



DECEMp»;R,:,W/;|937' 

of reference widened into an inquiry into 
the working of tbe univeraity and the develop^ 
merit of advanood education in London”. 

This suggestion fostered animosities between 
people who should have been working together 
ad majorem yionam UniveraitaiiSy and deflected 
an enormous amount of energy in order to create 
another 'snowman' to add to Haldane’s oompre- 
honsive collection. To vary the metaphor, Haldane 
overlaid his own child. The new statutes had been 
ill operation for only a few years. It was unfair 
to subject the nascent university to an examina- 
tion only appropriate to an adult organisation. 
The recommendations of the Royal Commission 
over which Haldane presided “led eventually to 
the preparation of new statutes”. This proposition 
may be arguable ; but the historian should have 
recorded that the rei^onstitution of the University 
under the Act of 1920 bore little if any resem- 
blance to that recommended by the Haldane 
Commission. 

Sir Frederick Maurice, not being a cjompost of 
]>olitician, jurist, philosopher (Hegelian and Epi- 
curean) and educationist, will not claim to be the 
ideal biographer of this multifarious personality. 
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He has performed a useful teusk, for which readers 
in the present and historians in the future will be 
grateful. Ink is thicker than water, and it was 
impossible to disguise the fact that Haldane was 
by nature an intriguer. He must have created a 
new precedent in writing in 1905 to the King's 
private secretary to recommend his own appoint- 
ment as Lord Chancellor — “The Woolsack for me” ; 
and his disloyalty to his own loader, Campbell- 
Bannerman, stands revealed. “He never sought 
popularity, and he was not the type of man to 
whom it came naturally.” This is a frank ad- 
mission. We have to remember, on the other 
side, the loyalty of some of his friends, particularly 
Grey and Asquith and Haig. The tributes ex- 
changed in 1915 betwe^m Grey and Asquith, 
reprinted in Trevelyan’s “Grey of Palloden” but 
not published at the time, should have- been 
included. “I cannot express to you,” Grey wrote 
to Asquith on January 25, 1915, “how indignant 
I feel about the attacks on Haldane” ; and 
Asquith in his reply, after regretting that Haldane 
was “very much disliked by my own political 
party”, added, “Personally 1 like Haldane”. 

T. Ll. H. 
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The Physical Interest of Eclipses 


Eclipses of the Sun and Moon 
By Sir Frank Dyson and Dr. R.v.d.R. Woolley. 
(Internationa) Series of Monographs on Physics.) 
Pp. viii -h 160 -f 12 plates. (Oxford : Clarendon 
Press ; London : Oxford University Press, 1937.) 
15«. net. 

chief importance of this book for most 
^ readers will lie in the full discussion that it 
offers on the knowledge as to the physical state 
of matter in the outer layers of the sun that has 
l>een derived from eclipse observations. Naturally 
there are interesting chapters on the causes and 
the prediction of ecKpees, on the Saros, on lunar 
eclipses and on the secular accelerations o£ sun and 
moon. These chapters cannot contain much new 
material, but Hiey do give useful references, 
especially for the last-named subject. We note 
hero one gap in the chapter on the prediction of 
eclipses that might well be filled in future editions : 

reftreinoe, at least, might have been given to Dr. 
Oomrie’s corrections for a small difference in 
portion in the site of* an eclipse camp from the 
one whidi data may have been cal- 

culated in advance. This would ^d to the useful- 
J^ess of the book for an observer m an edlips© 


As was to be expected with Sir Frank Dyson 
as one of the authors of the book, a full discussion 
is given of the deflexion of light by the sun's gravi- 
tational field. The conclusion reached that 
Einstein’s prediction has been verified, though there 
may be a small additional displacement to be 
attributed to some other cause, will be one with 
which few will quarrel. That future eclipse 
observations of the Einstein effect should only be 
attempted when the sun is surrounded by a good 
field of stars is a sound piece of advice. 

An interesting account of the older eclipse 
observations is given, but some of the space 
occupied by the account of the early controversies 
might have been better used, for example, in 
expanding for the benefit of future observers the 
chapter on eclipse expeditions and instruments. 
The most valuable part of the book lies in tbe 
account of recent pubUshed work, both observa- 
tional and theoretical, on the chromosphere and 
corona. Very little has been missed, the most 
notioable perhaps being tbe theory of the corona 
by von den Pahlen and Kohlechiitter {Vmff. 
d. Stemw* zu Bonn, 24). Pull attention has properly 
been paid to tbe successful results obtained at 
recent eclipses by Grptrian and von Klfiber, and 
also to the beautiM work on the omrotm carried 
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out without eclipse at the Pic du Midi by Lyot. 
It looks as though we are within sight of the day 
when the occasional observation of the corona 
will be replaced by regular daily observations, 
either by direct photography or by some method 
such as that now being tried out by the Bell Tele- 
phone Company with the aid of t,elevision apparatus. 
Save for the extreme ultra-violet spectrum and 
for faint extensions, the corona may soon follow 
the prominences and drop out of eclipse pro- 
grammes, leaving the field clear for the eclipse 
observer to concentrate on the important spectro- 
photometric problems connected with density 
gradients in the cliromosphere and the transition 
stages at the limb between absorption and emission 
levels. 

It is to be hoj>ed that a future edition will 
contain a subject index as well as the index of 
names. There are one or two slips to be corrected. 
The date of the eclipse observed by Dufay and 
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Qrouiller (p. 133) is 1932 and not 1936 ; the 
observations are the same as those mentioned two 
pages earlier and not a confirmation of them. The 
duration of totality for the observers in 1926 in 
Sumatra (p. 57) was 3*2 min, not 4*2 min., which 
was the maximum possible time of totality for 
the eclipse. Further, there seems no reason why 
the principal coronal line at 5303A. should be 
omitted from the list of coronal lines (p, 149) 
observed in RS Ophiuohi at its outburst in 
1933. 

The mention of these minor slips must not 
obscure the high value and interest of the work to 
those interested in eclipsi? observations. The 
physicist will find the first connected account both 
reasoned and critical of all recent work on the 
chromosphere and corona. The observer will have 
his attention directed to the observations needing 
confirmation and to the more important problemH 
reqixiring elucidation. F. J. M. S. 


Pond Life 


Ferskvandsfaunaen, biologisk bclyst : 
Invertebrata. Af I^of. Dr, C. Wesenberg-Lund . 
Bind 1. Pp. vi + 414 + 12 plates. Bind 2. Pp. 
iv +415-837 H- plates 13-24. (Kebenhavn : Qyl- 
dendalsko Boghandel, 1937.) 

I N 1915 Prof. Wesenberg-Ltmd published a 
volume entitled 'Insektlivet i ferske Vande’* 
in which he gave a semi-popular account of the 
lifo-historios and habits of freshwater insects, 
based largely on the researches of himself and his 
pupils. As ho explained in the preface, one of his 
objects was to make available to his countrymen, 
in their own language, the results of researches 
that had, for the most part, been published 
in foreign s<’iontific periodicals and in foreign 
languages. With the same object in view, he has 
now produced in those two handsome volumes a 
survey of the remaining groups of invertebrates 
inhabiting fresh water, omitting the Protozoa, 
which stand apart and would require a volume to 
themselves. The theme of the work is the ‘biology’ 
(in the German sense) of the animals, their habits 
and mode of life. Systematics, anatomy and de- 
velopment are considered only in so far as they bear 
on this subject. At the same time, the abundant 
and excellent illustrations should enable the student 
to identify, at least approximately, most of the 
common species found in Denmark. Since 1930, 
the author has been director of the freshwater 
biological station established by the Carlsberg 
Foundation at HiUerad, and while the researches 


carried on there have supplied much of the material 
for the book (including some hitherto unpublished 
matter) the survey has been extended to include 
brief accounts of the freshwater fauna of other 
parts of the world. 

The first volume opens with a memorial notice 
of Otto Frederik Muller, the great Danish naturalist 
of the eighteenth century, who was a pioneer in 
the study of freshwater invertebrates. It is of 
interest to learn that thirty years ago Wesenberg- 
Lund drew much of his material from the ver\ 
fish-ponds in which Mfiller hod worked a century 
and a half bef<u*e. Nowadays, it is sad to learn, 
they are all filled up mr so polluted as to be (rf* no 
further use to the natmalist. The author of tht 
present work has, indeed, much in common with 
the naturalists of the eighteenth and early nine- 
teenth centuries, whose powers of observation he 
commends and whose exqxxisite copper-plate 
©xigravings he reproduces in many of his Ulustra- 
tions. Like them, he is primarily interested in 
the living animals, and although he takes t^scount 
of the physical and chemical data supplied by 
modem limnotogy, the study of the environment 
is subsidiary to the study of the organism. For 
him, the microscope is still a more important 
tool than the thermometer or the photo-electric 
cell. 

In a work of such wide scope it wae periiaps 
inevitable that the treatment of the various groups 
should be acmmwliat unequal. Ilie^most detaBed 
and interesting ^ 



December ll, 1937 NATURE 993 


subjects of tho author^s own special researches* 
Thus we have very full accounts of the life-cycles 
and of seasonal and local variationB in planktonic 
Cladoeera and Botifera, of the wonderful sporocysts 
of Leiicochhridium, of the post-embryonio develop- 
ment of Hydraoarina, and of the Polyzoa* A 
particularly attractive chapter is that dealing with 
the habits of the water spider Argyroneta, 
Naturally there are oxnissions and occasional 
errors in dealing with groups with which the 
author is not personally so familiar. That favourite 
of the amateur microscopist, the rotifer Melicerta 
ringens (which we ought now, deplorably enough, 
to call Floscviaria) does not biiild its wonderful 
tube with fcecal pellets, although some of its con- 
geners do. The author frequently quotes the work 


of British zoologists, but there are lamentable gaps, 
showing that he is less in touch with their work 
than with that of their Continental colleagues. If 
he had been a more assiduous student of Nature 
he would not have overlooked Lowndes’ remark- 
able discovery of BathyneUa in England, nor would 
he have failed to notice Gurney’s fine monograph 
of the British fteshwator Copepoda published by 
the Bay ISociety, 

I¥of, Wesenberg-Lund expresses the hope that 
the work may be found of use by the teaching 
profession. It would certainly be of much use 
both in schools and in universities in Great 
Britain to any teachers who would take the slight 
amount of trouble necessary to acquire a reading 
knowledge of the Danish language. W. T. C. 


Medical and Psychological Aspects of Sociology 


A Social Problem Ckoup? 

Edited by Dr. C. P. Blacker. Pp. vii-f228. 
(London : Oxford University Press, 1937.) IS^i. 
net. 

I N addition to a foreword by Mr, D. Caradog 
Jones, who explains the interrogation mark of 
the title by the intention to raise questions in the 
reader’s mind, and a masterly intr<^uction by the 
editor, this voliuue contains nine essays dealing 
with various aspects of the subject. 

The first article, by Dr, A. A. E. Newth, senior 
school medical officer of the City of Nottingham, 
on the mentally retarded child, is based on a 
study of 1,872 children attending elementary 
schools in the area, of whom 1,388 were feeble- 
minded and 484 idiots and imbeciles. In his 
contribution on mental disorder and the social 
problem group, Dr. Eliot Slater, assistant medical 
officer to the Maudsley Hospital, has analysed 
155 cases of adults receiving public assistance, and 
comes to the conclusion that apart from mental 
disorder the social problem group includes con- 
siderable numbers of psychopathic persons. 

Dr. Tylor Fox, rn^cal superintendent of the 
Lingfield Epileptic Colony, in a paper based on 
the study of 250 epileptic children of both sexes, 
maintains that no answer can be given to the 
question whether epileptics should rank in the 
social problem group. 

The relation between inebriety and the social 
problem group forms the subject of a paper by 
I>r* C, W, J. Brasher, illustrated by cases under 
his obserw^pn at Woodlands Park, where he was 
fonneriy meffieed superffi^ He comes to the 
^t agreed 


that parental and especially maternal inebriety 
has a profoundly injurious elfect on the ph 3 rsical 
and mental development of the offspring, and that 
by some moans the hereditary disposition to 
alcoholism is transmitted. Mrs. Sybil Neville-Rolfe, 
secretary-general to the British Social Hygiene 
CouncU, who writes on the biological aspects of 
prostitution, maintains that the prostitute is a 
social problem, and should be studied as sut^h, 
mentally subnormal, psychopathic and over-sexed 
women forming a considerable proportion of those 
in the lower ranks of prostitution. 

In his article on recidivism and the social problem 
group, Dr. W. H. de R. Hubert, psyohotherapist 
to Wormwood Scrubs prison, claims that there is a 
definite relation between recidivism and the social 
problem group, although there are many gaps in 
our knowledge of the subject. Mr. E. J. Lid^tter’s 
essay on the social problem group as a public 
charge contains a number of pedigrees showing the 
relation between psychological abnormality and 
destitiition. Miss Janet Galloway, psychiatric 
social worker at the Maudsley Hospital, who 
writes on neurasthenia and unemployment, has 
made an elaborate analysis of 52 cases, including 
family histories, educational attainments, past 
occupations, military service, age at marriage, 
number of children, duration of unemployment and 
neurasthenia, income, housing conditions, food 
and treatment. The final contribution, by Mr. 
Caradog Jones, entitled Note on the Definition 
of the Social Problem Group*’, oontmns a survey 
of the previous articles. 

The book may be warmly recommended to those 
interested in eugenioa, anthropolc^, sociology and 
criminology* 
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Weeds, Weeds, Weeds 
By Sir Charloe Vernon Boys. Pp* 72, (London : 
Wightman and Co., Ltd., 1937.) Is. net. 

This charming little book relates tlie practical 
expedenoes of a very keen observer in eradicating 
by various methods the common weeds of his farms 
and gardens. 

Tlie earlier pages deal witli lawns ; the standard 
lawn sands have proved highly successful, but Sir 
Charles may have been a little more fortunate than 
other gardeners on chalk soils, where eradication of 
weeds from lawns is fre<iuently difficult. A recipe 
for lawn sand would perhaps help readers who desire 
to make their own mixtures. 

The author has thoroughly tester! sodium chlorate 
as a weed killer against nettles and many other 
plants, and he reconimonds its use on drives and 
paths. He carefully points out tlie fire danger, and 
how it may be avoided. The reviewer has seen 
sodium chlorate effect a thorough clearance of some 
thousands of the lesser bindweed, pushing up through 
the surface of a newly made hard tennis-court. Care 
must be used to avoid any imdesirable firework 
displays during subsequent play ! By the liberal 
use of the hose the chlorate con be washed down 
below the granite chips, which dry rather slowly 
when the chlorate is used. Bocent letters in Tf^ 
Times show the potency of this chemical in eradicating 
the troublesome Aegopodium podagrarict L., well 
known as goutweed, or bishopsweed as it is inappro- 
priately called, for bell, book and candle fail to 
exorcise it. The author well deserves to be free from 
such a diabolical weed ; there is but brief mention 
of it. 

There are many other practical hints of great value 
to the gardener oonceming humus, monkey jacks 
and tools. Only a few generic names, for example, 
Plantago, escape a capital letter. This book is truly 
wonderful value at the price. M. A. H. T. 

Borderlands of Language in Europe : 

and their Relation to the Historic Frontier of 

Christendom. By Vaughan Cornish. Pp. x*fl06. 

(London : Sifton Praed and Co., Ltd., 1936.) 6a. 

net. 

As an exponent of human geography, Dr. Vaughan 
ComisJi is always stimulating. In the present study, 
he deals with the debatable borderlands of Europe. 
As the result of an examination of linguistic frontiers, 
in which he has traetnl their history backward, he 
has in almost every instance been able to arrive at 
a definite date of origin for such borderlands. This 
he finds falls within the period when the district 
under investigation was situated on the frontiers of 
Christendom. In the west, these linguistic boundaries 
perpetuate conditions in the political geography of 
Europe at the time of the collapse of the Western 
Empu^, Thus, for example, the line of demarcation 
between French and German near Belfort foDows the 
line of the political frontier between Qiristian 
Burgundians and heathen Alanmxmiam in the fifth 
and sixth centuries; while on even more striking 
mstanoe of ti)e politioo-religioua frxxntier is to be seen 


in the German speaking population of the Italian 
province of Alto Adige, who are the survivors of 
heathen Bavarians who crossed Khaetia and retained 
their pagan customs in the mountains until 730. The 
like argument is applied to the linguistic frontiers of 
eastern Europe. For these studies the author stresses 
the importance of the eoclesiastical map of medieval 
Europe, which is brought out most clearly m his 
examination of conditions in Bosnia, os a borderland 
of nationality and race, where peoples of the same 
language joined different churches. 

Biology for Medical Students 
By C. C. Hentsohel and Dr. W. R, Ivirney Cook. 
Pp. xii -f 664. (London,^ Now York and Toronto : 
Longmans, Green and Co., Ltd., 1937.) 18s. net. 

Tub second edition of this well-known text- book has 
been modified to cover the joint syllabus of biology 
for medical students adopted by the Univeraitios of 
Oxford and Cvambricige, as well as to satisfy the 
students in the University of London. This has 
involved descriptions of Fticus and several green 
algsc, Peronospora among the fungi and the cock- 
roach as an example of an inseot. 

Apart from these additions, the whole text has 
been revised and brought up to date. 

In spite of the syllabuses, however, the text seems 
to contain too much for a medical student to grasp 
in his fiist year, for he is not studying the subject as 
a biologist but rathea* as an aspirant to different ends, 
using biology as a basic science to his more specialized 
and more relevant studies. This applies especially to 
the chapter on evolution and heredity. 

The book, however, is well written and os 
such would form a very desirable introduction for 
students of biology itself. But while medical students 
ore forced to read such (to them) detailed material 
in their first year, it is no wonder that the majority 
of them dislike tho subject and ask why they should 
suffer it. 

Syst^mes dc r^f^rcnce ct mouvements (physique 
dassique) 

Par Prof. Augustin Sesmat. 6 : L*Optique des corps 
cm repos. Pp. 366-484. 18 franos. 6: L’Optique 

des corps en mouvement. Pp. 486-614. 20 franos. 
7 : L’Esprit de la soienoe dassique. Pp. 616-688. 
12 francs. (Actuality soientifiques et industrielles, 
483-486.) (Paris : Hermann et Cie., 1937.) 

Thk issue of parts 6, 6 and 7 completes the above 
volume in this series on classical physios ; it is to 
be followed by one dealing with relativity physios. 
The present parts cover pre-Fresnel optics, the general 
theory of wave motion, the electromagnetic theory 
of Maxwdl and the electronic theory of Lorentx, the 
infiuenoe of movement of the source or of the medium 
on tho propagation of light, the drag of tho medium, 
the experiments to test the theories, including those 
of Miohelson, the origin of the idea of action at a 
distance, material points and their relotkms, phymool 
time and simultaneity, relativity in jphysios. The 
volume concludes a bibiiagrii|hy of Uax 
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The Pleistcx:ene History of the West Midlands* 

By Prof* Leonard J* Wills 


Th£ Different Types of Drift and Their 
DiSTRiBirrioN 

T he region I propose to deal with is bounded 
on the west by the north-south lino of hills 
from the Glees in Shrof)shire to Malvern ; on the 
south by the Cottoswold escarpment ; and on the 
oast by the watershed surroun^ng the headwaters 
of the Avon. Its northern limit may be defined 
liy a fine from Iron Bridge to Wolverhampton, 
Liclifield, Tamworth, Nuneaton, Rugby. Within 
those boundaries there are the two great vales of 
Severn and Avon, embracing on the west, south 
and east a triangular plateau drained by the CJole, 
Blythe and Tame, which carry its waters away 
northwards to the Trent. In this "Midland Plateau^ 
is the high ground of the South Staffordshire 
coalfield reaching, via the Lickey Hills, into East 
WortJestershiro and West Warwickshire, and into 
the high ground of the East Warwickshire coal- 
field : the lower ground of the Cole and Blythe 
valleys between these heights is itself elevated — 
an upland rather than a vale. 

The greatest anomaly in the topography is the 
valley of the Severn, which is out, first as a gorge, 
through what should be a major watershed at 
Iron Bridge, and later as a sort of groove along 
the west side of the great vale-like depression the 
centre line of which lies a few miles to the east. 
It is probable that in pre- Glacial times the upper 
Severn went to the Irish Sea, that the watershed 
of England separated it at Iron Bridge from the 
middle and lower Severn, which then had its 
source where now the Worfo rises. From here it 
may have followed the line of the great depression 
now occupied by the valleys of the Worfo and 
Olaverley Brook, the Lower Stour, the Elmley 
Brook and Salwarpe, and the Bow and Piddle 
Brooks. 

A thorough appreciation of the vast extent to 
which erosion has gone on, and of the enormous 
length of time involved, at once helps us to under- 
stand the apparently anomabus distribution of 
Glacial drifts in this region, in which, as a rule, 
the vales and lower ground are free from Glacial 
deposits, whereas the higher country and the 
watershed areas are extensively ahd often heavily 
drift-covered"^ a disposition that is the exact con- 
verse of the usual arrangement in a glaciated 
1 ahafi attempt to show in the sequel that 

* Frm Uift sdcfattM to S«otton 0 (Ocotoay) of Uie 

AwoefahttoS, deUvsrod NottinahKtn m Septemlmr 3. 


the drifts formerly extended beyond the regions 
where they now form large outcrops, and that their 
absence from an area need not be taken as an 
indication that it was never under ice. 

The drift-covered areas may bo grouped in 
relation to the major watersheds, as follows : 

(1) Watershed between the Tern and PenJc on 
the north and the Severn, Worfe and Smestow on 
the south, and between the Penk and the ShensUme 
Brook, Towards the north-west it is continuous 
with the heavily drift-covered plain of North 
Shropshire. 



I'ig. 1. 

The 8PH1SRE8 OF INFLUKNOK OP THE GtAOlEBS THAT 

INVADED THE MfPLANpS. ,1 , LiTTPB WKI-8K OPACIEH OK 

•Welsh Rk-apvanob’ ; 2, Main Ikish Sea qlaoibb ; 

3, Stbatford stage op, and 4, supposed maximum 

OP Great Eastern oiacier ; 6, Maximum op First 

Welsh glacier ; 6, possible southern limits op 

A VERY EARLY EASTERN GLACIER. 

(2) Watershed between the Tame on the north 
and the Penk, Severn and Avon, This contains 
most of the Midland Plateau, as defined above. 

(3) The watersheds between the Avon, Anker 
and Soar, 

Each of these three areas is oharacterised by a 
particular type of drift (Pig. 1). Yet each type is by 
no means confined to one district, but as a rule has 
had a wider distribution, evidence for which may 
in some cases be found in the intervening vales- 

In the first or norA-tmsterly district the drifts 
bdong, perhaps exclurively, to the Main Irish Sea 
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gladation* They are full of Scottish and Lake 
District erratics^ and contain fragments of shells 
picked up from the floor of the Irish Sea. In 
addition, there is material from Wales ; hut this, 
for the most part, has probably been incorporated 
from the deposits of earlier glaciations. There 
seems very little evidence of such older deposits 
still in their original positions. 

The Irish Sea glacier advanced inland counter 
to the drainage, and in our district surmounted 
the watershed. It is significant that its deposits 
occur on the watersheds and at the same time 
reach into the valleys. The southern limit of the 
Main Irish Sea drife is shown on Fig. 1. It is 
generally marked by a great concentration of 
boulders. 

It is now generally accepted that we can divide 
our British Glacial deposits into 'Older* and 'Newer 
Drifts*. The Newer can be recognized by reason 
of the freshness and unaltered state of their surface 
features, which exhibit clearly original forms like 
kames, asar, kettle-moraine, moraine-lakes, and so 
on. Their obvious influence on, and relation to, 
the present drainage is another characteristic 
feature. On both these counts, the Irish Sea Drifts 
of this north-western area must be regarded as 
part of the Newer Drifts. Outside the line marking 
their limits the rest of the Midlands belongs to the 
realm of the Older series, and has remained extra- 
glacial since the time of the deposition of the latter. 

It is fortimate that the Irish Sea Glacier brought 
with it a great influx of Scottish and Lake District 
erratics, for such vast numbers of them foimd 
their way into the Severn via the Worfe and 
Smestow as to give a characteristic lithology to 
the Main and Worcester Terraces, by which they 
can l>e recognized with certainty as later than the 
terraces which belong to the time of the ‘Older 
Drifts’, 

The other two districts belong to the domain 
of the ‘Older Drifts*. 

We may consider next the eastern area. Here 
the most (jharacteristic drift is the Chalky Boulder 
Clay and its associated flinty gravels and sands. 
Though there are other drifts present, these 
deposits are proved by superposition to be the 
most recent. As is well known, the Chalky Boulder 
Oay was the product of a mighty ice sheet to 
which Harmer gave the title of the Great Eastern 
Glacier, the limits of which are iiwlicated on Fig. 1. 
In the main area, which is that lying east of the 
Tame and lower Anker, and roxxod Nuneaton, 
Coventry and Rugby, the drifts are the westward 
continuation of the great spreads of Rutland and 
Northomptoxiahire so clearly delineated on Har- 
mer's famous map of English erratics. From the 
Soar and Anker valleys there is an extension into 
the Trent valley. Southwards, the ‘Main Eastern* 


drifts (of Miss Tomlinson) near Stratford-on- 
Avon appear also to belong to the Chalky Boulder 
Clay Series. The same is true of the ‘Moreton 
Drift* of the same author, though this can only 
be linked with those of Stratford by a series of 
hill-top occurrences in the otherwise drift-free 
vale of Avon. 

In the last of our three drift-covered areas, the 
MidlaruJ' Pkdeau, it is not easy to generalize about 
the distribution, composition and origin of the drifts . 
Often they consist of 10-20 feet of pebbly clay, 
sands and coarse gravel, but there are several 
districts where far thicker deposits occur. Most 
of the Warwickshire Blateau has a covering of 
clayey gravel, sand and sometimes coarse gravel. 
The high-level drifts of the Ridgeway and of the 
hill-tops of Worcestershire are chiefly sands 
and gravels, ‘fringe’ deposits as Jerome Harrison 
termed them, implying that they were mainly 
periglaoial in origin. On the Ridgeway there are 
also areas of clayey ground-moraine. 

The composition of the drifts varies somewhat, 
but they always include a great deal of Bimter 
material, both pebbles from the Middle Bunter and 
quartz grains from the sandstones. Next perhaps 
in number are erratics from the coalfields and from 
the Wrekin area. North Welsh rooks are often 
common, many coming from the Berwyns and the 
Denbighshire Silurian country. Large boulders 
of Arenig (and ? Aran) origin are common in the 
district stretching from Walsall through Birming- 
ham and Harbome, and over the liokeys and 
Frankley to Bromsgrove. North Welsh material 
is therefore the most striking of the common far- 
travelled erratics, and for this reason it is appro 
priate to term these deposits the Welsh DrifU. 
To them, however, an Irish Sea Glacier con- 
tributed Scottish and Lake District erratics on an 
exiguous scale. We may perhaps infer from the 
distribution of the latter that they belong to 
a later stage in the glaciation than that which waB 
responsible for the more southerly Welsh Drifts, 
these being devoid of the northern elements. 
It is important to realize that various lines of 
evidence point to the fact that it was not the Main 
Irish Sea Glacier, but an earlier one that intro* 
duced these few boulders. 

Owing to its porition between the spheres of 
influence of the Irish Sea and the Great Eastern 
glaciers, this oentral area with predcmdnantly Welsh 
drifts offers borderline cases whm it is difficult 
to decide to whi^ glaciation a particular deposit 
belongs. The Kingswinford E^er described by 
Boulton, and the graydb wit^ Buuay northern 
boulders at Haney nea^ Sutton Ckddfleld, provide 
two examples where it is a quesHon of iUsth^^ 
ing between a Main irish Sm and a tFdsh ; 
whereas the drifts of the Ridge^ in Enst 
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Woroesterahire »eem to be compounded of Welsh 
and Eastern elements. 

Over much of that part of the Warwiokshire- 
Staffordshire Plateau which is drained by the 
upper waters of the Tame, Cole and Blythe, the 
mantle of drift is comparatively intact, and 
frequently forms the volley floors ; but on the 
Sevem*Avon side of the watershed of England it 
Iwoomes very ragged, projecting outwards as 
promontories or forming outliers on the highest 
iiills. This is so far a rule that one is foro^ to 
view the capping as remnants of a more or less 
continuous sheet which once stretched far into the 
vales of Severn and Avon. Here it has in most 
places been completely destroyed. Evidence of its 
presence must be sought for on the hill-tops and 
not in the valleys, all of which in their present 
Htate are younger than the glaciation. 

It is, I think, fair to conclude that the ice sheets 
at their maxima occupied the vales, and that 
these were far shallower then than now. This 
hypothesis sounds very speculative, but there are 
some remarkable pieces of evidence in its favotu**. 

The River Terraces as Evidence of the 
Stages in the Erosion 

If we are right in claiming a former far wider 
distribution of the drifts than the areas where 
they now occur in force, the river valleys should 
provide a great deal of evidence concerning the 
way in which their destruction has been brought 
about. In the present case this is certainly so ; 
for we have in the Severn and its tributaries a 
wonderfully developed system of river terraces and 
of deposits that originated under the rigorous 
conditions of glacial climates, the so-called taele 
gravels and melt-water flood gravels. 

The farther we go from the plateau and from 
the drift-covered ground on its north-west and 
eastern sides the greater the number of high-level 
terraces. In smne cases the geographical distri- 
bution and the lithological composition enable 
»8 to relate a terrace to a particular set of glacial 

* The evidence U dlecuaaed In the printed addifiM. 


deposits. These points are brought out by the 
accompanying table. 


Severn 

Avon* 

Height at 
Mouth of 
Sevorot 

Upstream LifzUt 

Compo- 

Severn 

Avon 

eition 

Woolridge 

— 

? about 200 
O.D. 

Tewkesbury 

— 

B, ? 

a fewF* 

Biwhley 

Orcen 

No. r> 

110/75 0.1>. 

Tewkesbury 

Stratford 

do. 

Kidder- 

miuBtor 

No. 4 

65/35 O.D. 

Bowdley 
(goes up 
Stour) 

Stone- 
lelgh near 
ICenll- 
worth 

do. 

Main 

Nos. 2 
A ?3 

35?/l5?0.D. 

Ooalport 
(goes up 
Worfo) 

Church 

Lawford 

near 

Rugby 

do. and S 

WonwHtcr 

? No. 1 

? 25 0.1). 

Shrewabury 

? 

do., do. 


* Mists TonillDBon’s nomenclature, t Height of top/height of btuie. 
•* B, Bunter Vebblftft ; W, Welsh : F, KUnta ; Af, Malvemlan ; 
5. Scottish and i..ake Olatiict. 


I have elsewhere discussed the extremely 
ambiguous evidence bearing on the question 
whether tliere was an interglacial episode between 
the time of the Main and Worcester Terraces, 
without being able to obtain an assured answer. 
On the other hand, the fauna of Avon No. 4 is a 
warm climate one, which makes it probable that 
lioth it and its correlative, the Kidderminster 
Terrace, arc interglacial. The position of Avon 
No. 4 Terrace below Avon No. 5 which connects 
with the Great Eastern glaciation, and above the 
terraces, Avon No. 2 and ? No. 3, which c?orrelate 
with the Main Terrace of the Severn and so with 
the Irish Sea glaciation, forces us to conclude that 
these two glaciations wot© not contemporaneous. 

Various lines of evidence converge, therefore, 
towards the following conclusion : that the 
Bushley Green-Avon No. 5 Terrace and the still 
higher Woolridge Terrace are to be correlated with 
the ‘Older Drifts* ; that the Main, the Worcester, 
and Avon No. 2, and possibly Avon No. 3, Terraces, 
belong to the ‘Newer Drifts* ; and that the Kidder- 
minster- A von No. 4 Terrace records the intervening 
‘Great Interglacial.* The question whether the 
older drifts of the Midlands bridge more than one 
glacial epoch is dealt with in the sequel. 

\To 6e continued.] 


Mechanism of the Photographic Process 


Al GENERAL discussion on “The Mode of 
^ Action of the Fhotograi^o Plate” in 
Section A of the British Association meeting 
Nottin^^kam, was opened by three speakers, 
who treaiM the problem of photograiAy from 
three diffortot pofots of view, Mr. E, R. Davies 
drew a idetore of the action of light on photo- 
graphic from physioal evidence. 

S, 0. gave on acooont of the action 


and theory of development. Prof. N. P. Mott 
described a theory of light action and latent image 
formation which was developed on a wave- 
mechanical basis and which provides an explana- 
tion for many hitherto puzriing facts and a useful 
working hypothesis. 

The sensitive layer of any piece of photographic 
material consists of a thin film of gelatin in which 
is embedded an enormous number of minute 
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crystalB of a silver halide. Silver bromide is most 
commonly used and is precipitated in the course 
of manufacture in a gelatin sol. After various 
operations which greatly affect the sensitivity to 
light, the so-called emulsion is spread out on a 
support and dried down to form a layer about 
l/lObO in. in thickness. 

The light-sensitive unit in the photographic layer 
is the individual silver halide crystal. Its sen- 
sitivity manifests itself in two ways. Sufficient 
exposure to light causes the crystal to darken 
vi8ibly-“ print-out effect. Exposures smaller by 
a factor of 1/10* produce the latent image^ which 
makes the crystals developable. 

The print-out effect consists of the direct pro- 
duction of silver by the action of light, with 
liberation of the halogen. If this can be taken up 
by the surrounding medium the process will pro- 
ceed to completion. Two points were emphasized. 
The quantum efficiency is of the order of one silver 
atom formed per absorbed quantum of light. Light 
is absorbed all over the crystal, but the silver 
coagulates and forms specks. 

The latent image provides the ever -new problem 
in photography which cannot yet be regarded as 
solved. No satisfactory proof of its natme has 
so far been offered, although the print-out effect 
strongly suggests that it consists of specks of 
metallic silver. A few to a few hundred light 
quanta must be absorbed to make a grain develop- 
able. It is difficult to say what effect so few silver 
atoms could have unless they coagulate to form 
a speck. Since there is so fiw: no sufficiently sensitive 
physical method by which the latent image can 
be detected, we have to use the results of develop- 
ment for its interpretation. A thorough under- 
standing of the process of development is therefore 
essential. 

The latent image acts as a trigger or a catalyst, 
which enables the developer to reduce the silver 
halide crystal. Practically all the energy required 
is supplied chemically, and the latent image itself 
is lost in the process of development. Developers 
are often regarded as solutions possessing certain 
redox potentials. (In the physicist's language, 
the term redox potential may be explained by 
saying that the potential measures the ease with 
which electrons are given off by the solution, a 
low potential moaning a stronger reducer, giving 
off electrons more eaaUy.) If the potential is too 
low, silver halide crystals will be reduced in- 
discriminately, whether they carry a latent 
image or not : if the potential is too high, they 
will not be developed at all. By preparing a series 
of solutions of deoreasiag potential it can be 
shown that at a certain critical potential no 
development takes place ; below that a solution 
will act aa a developer ; above it as an oxidlaer, 
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destroying the latent image. Similar results ate 
obtained on a partly developed piece of photo- 
graphic material, which, of course, contains bigger 
particles of silver. At another critical potential 
no change occurs ; above it the density is dimin- 
ished, below it further development occurs. This 
critical potential is higher than that of the 
latent image. The conclusion from these ex|X)ri- 
ments is that the latent image silver speck must 
be above a certain critical size — ^whioh cannot, 
however, be worked out from these data — but 
below the size at which it would act as eolid 
silver. 

These thermodynamical considerations do not 
tell an 3 rthing about the actual mechanism of 
development. Two essentially different processes 
have been suggested. One is that the silver halide 
is dissolved, is reduced to silver in the solution, 
which soon becomes supersaturated with reduced 
sOver, and the supersaturation is relieved by de- 
position of silver upon the latent image. Prom 
the behaviour of artificially produced silver 
particles it has been estimated that an aggregate 
of four or five atoms of silver may be necessary 
for this action to occur. The other suggestion 
is that the developer, while not being adsorbetl 
by the surface of silver bromide, which is nega- 
tively charged, is strongly adsorbed by a speck 
of latent image, and from this foothold is 
able to reduce the rest of the crystal, either through 
the body or at the interface between crystal and 
developer. Experiments have shown that some of 
the commonly used developing agents, which 
yield negatively charged reducing ions, are indeed 
only feebly adsorbed to negatively charged silwr 
bromide hnt are strongly adsorbed to colloidal 
silver, and that by this very adsorption theii- 
reducing activity is enhanced. These facts lend 
strong support to the second hypothesis. 

It is, however, probable that both mechanism h 
can operate, sometimes together. With some 
developers, yielding positively charged ions, 
the deposition mechanism probably operates 
almost exclusively, and we then have tJie slow, 
so-called physical development. With other 
developing solutions the adsorption mechanism, 
with direct reduction at the interface between rilver 
and silver bromide, may predominate. This seems 
to be the more likely action with ordinary com- 
mercial development. 

Another mechanism is based on the fact that the 
negative charge on colloidal silver partides i^ 
di^ffiarged by light, when the partides become 
developable. A similar process may occur in the 
bigger silver halide crystals. 

Development always takes place In two tmem- 
ingly defi]^ an induct^ period^ to 

no visible changes occur, and the devdopto^Bit 
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proper, which proceeds very rapidly. Unless special 
precautions are taken, a crystal is either found to 
be completely developed or not at all. The process 
of development seems to be an autocatalytic 
reaction, but the significance of this for the 
mechanism of development is not clear. 

We are thus led to the assumption that the 
latent image consists of a silver speck of critical 
size. 

Tlie formation of this silver speck was then 
considered. Light is absorbed all over the crystal 
and forms isolated silver atoms, which then 
coagulate into a speck. The distinction was 
drawn between a primary process, the formation 
of sOver atoms, and a secondary process, the 
coagulation. 

The primary process in latent image formation 
is strongly influenced by changing the absorption 
of the individual silver halide crystal. This can 
be done by dyeing the omiilsion with ‘sensitizing 
dyes’. The natural absorption of silver bromide 
in the ultra-violet and the blue, and with it its 
spectral sensitivity, can bo extended right into the 
r(Ki and infra-red. Silver bromide containing a 
few per cent of silver iodide is much more sensitive 
than pTire silver bromide ; this probably also 
influences the primary process. The absorption 
spectrum has mostly been found to coincide with 
the spectral sensitivity of an emulsion. Sensitizing 
dyes are always strongly adsorbed to silver halide : 
an intimate contact between dye and crystal seems 
essential. 

The secondary processes strongly influence the 
sensitivity, that is, the number of quanta required 
to be absorbed to make the crystal developable. 
The sexisitivity of crystals increases with their size : 
coarse grain materials are more sensitive. The 
explanation is not solely that a bigger crystal will 
absorb more light and thus form a bigger speck 
more easily, because it has been found that crystals 
of the same size differ widely in their sensitivity, 
which is also influenced by the gelatin and foreign 
substances generally. The active medium is found 
to be mainly silver sulphide. There has been much 
speculation as to the way it acts. Silver sulphide 
probably forms specks on the surface of the silver 
halide crystals and acts as a condensation nucleus. 
Much evidence, mainly of chemical nature, con- 
firms this hypothesis. 

Here the present writer would point out 
that, while the latent image in photographic 
materials cannot be detected by phywioal 
methods, i&ere exists a seemingly strict analogy 
in big sb^ Grystals of silver halide. On illumina- 
tion with blue light they become coloured and 
develop an absoiirtion^ On illumina- 

tion with red 11^ this a1»K»i)tion band is bleached 
out. This ooxrosponds to the Herschel effect on 


photographic materials, where the latent image is 
bleached out by consequent exposure to red light. 
Furthermore, the spectral sensitivity of the 
Herschel effect coincides well with the absorption 
band observed in single crystals, suggesting 
strongly that the particles responsible in both cases 
must be the same. The particles in single crystals 
are usually regarded as colloidal silver particles, 
the absorption band being due to colloidal scatter- 
ing. This, however, leads to impossible dimensions 
for the silver particles, which cannot, from photo- 
graphic evidence, be bigger than a few hundred 
silver atoms. The absorption band observed in 
single crystals cannot, therefore, bo due to colloidal 
scattering, but must be caused by a more specific 
absorption process arising from the intimate con- 
tact between the silver speck and the silver halide 
crystal. 

• X • X • X 
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Fig. 1. 

Ionic Oonouctivity in thk Silver Halide lattice. 

The mechanism of latent image formation was 
then considered. The crystals are made up from 
silver and halide ions. In order to produce a 
silver atom we have to remove an electron from 
a bromine to a positively charged silver ion. This 
act is thought to constitute the primary process 
in photography. In dye sensitisation the electron 
may cx)me from the dye molecule instead. The 
fact that silver halides are photo-oonduotors 
shows that the electron is not very strongly 
attached to the silver ion, and may move about 
in the lattice. Calculations show that the mobility 
of such an electron is almost as high as in a 
metal. 

A speck of silver in contact with a silver halide 
crystal was considered. There is a certain prob- 
ability for some electrons to escape from the silver 
into the crystal, and an electron vapour pressure 
is set up which depends on the temperature. The 
speck i^us becomes positively chaarged. The 
sensitivity specks of diver sulphide may behave 
in a siniilar way. Ilhimination with light increases 
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the elactrotiL concentration in the crystal. If this 
concentration is higher than the equilibrium con* 
centration of the speck, eleotrons condense on it. 
The speck becomes negatively charged and tends 
to attract the positive silver ions. Silver halides 
are also ionic conductors ; the conductivity is 
entirely due to the silver ions. A mechanism has 
been suggested for this ionic conductivity which 
is illustrated by Fig. 1 . At any temperature there 
are some silver ions in the wrong position in the 
centre of the cube of four others, leaving an empty 
space in the lattice behind them. These aUver 
ions have a certain mobility, and so have the boles 
whence they came. The ions will be attracted by 
the charged silver or silver sulphide speck and will 
increase its size, pushing it out of the grain. We 


are now left with a neutral bromine atom and a 
spare hole whence the silver ion came. There is 
reason to assume that the primary process mostly 
takes place on the surface of the crystal, so that the 
bromine atom escapes into the gelatin. Only a 
slight reshuffle of the lattice is necessary to get 
rid of the hole, when the crystal will be smaller 
by one ion pair. 

The ionic movements take some time and are 
dependent on temperature, and it is therefore not 
surprising to find that the formation of the latent 
image depends not only on the number of quanta 
absorbed but also on the rate at which they are 
fed in, and on the temperature. Much attention 
has recently been paid to the ‘reciprocity break* 
down* of j^otographic materials. In 2 is 
plotted for various temperatures the exposure, that 
is, the number of quanta necessary to |U^uoe a 


certain density after development, agoimtt the 
intensity, that is, the rate at which the quanta 
are received. Two facts are most striking ; that 
there is an optimum intensity where a minimum 
of exposure is necessary, and that with lowering 
of the temperature the material becomes more 
sensitive at low intensities — a fact which should 
be most valuable for spectrography. Since a critical 
electron vapour pressure has to be reached before the 
latent image can be formed, at sufficiently low 
intensities no latent image may be formed at all ; 
since there is a certain chance for recombination of 
the electrons with the bromine atoms the critical 
vapour pressure may never be reached. On raising 
the intensity the critical pressure will be reached for 
the more sensitive grains in the material, but not 
for others ; on raising it 
still further the optimum 
will be reached. At high 
mtensitieB there is no 
difficulty in reaching a 
sufficiently high vapour 
pressure, but since the 
ionic processes take time, 
it is not unreasonable to 
assume that the vapour 
pressure has to be kept up 
as long as possiUe for the 
optimum effect. For too 
short exposures the ions 
have no time to move up 
to the speck, and recom- 
bination will take place 
more readily. At low tem- 
peratures the critical va- 
pour pressure is more eas- 
ily reached , and the biggest 
effect is obtained at low in • 
tensity when the pressure 
is kept up for a tong time. 

It seems that we have arrived at a fairly simple 
picture of the mode of action of photographic 
materials, but it should be pointed out the 
picture is by no means complete and udll not be 
regarded as oorreot by all workers in this field. 
There is space for mention only of a few more 
facts which seem important and which cannot or 
can only partly be explained by our picture. 
There is solarkation, the fact that on prolonged 
exposure development leads to a partly revers^ 
image ; desenritisii^ by dyes, whereby the material 
is made insensitive to further exposure while still 
remaining developable ; reversal by dyes, where 
the latent image is destroyed by subaequant ex- 
posure in the absoept^ band of the 47^1 
many mote. But our picture zuay be use^ a 
working hypothec for future 

; W.1P. Buko- 
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Obituary Notices 


Prof. H. B. Fantham 

T he death of Prof. Harold Benjamin Fantham^ 
Stfathoona professor of zoology and head of the 
Department of Zoology at McGill University, Mon- 
treal, on October 26, in his sixtieth year, has removed 
one who was widely known for his many contributions 
to the subject of parasitology. 

Prof. Fantham was educated at University College, 
liondon, where he was gold medallist in zoology and 
Derby research scholar, at the Royal College of 
Soienoo, London, and at Christ’s College, Cambridge, 
where lie was twice Darwin research prizeman. He 
was a fellow of University College, London, and also 
a member of many scientido societies. In addition 
to some 160 research papers published in various 
scientific journals, ho was joint author of “The 
Animal Parasites of Maa'% in which he wrote the 
HtKition on Protozoa, and also published a jiopular 
hook, “On Some Minute Animal Parasites”, in 
collaboration with Dr. A. Porter. 

From 1904 onwards, Prof. Fantham was mainly 
engaged in university teaching, first in London, where 
lie made various Contributions to protozoology, 
especially in connexion with Haplosporidia and the 
inolluscon spirochaates, and afterwards in Cambridge, 
whore he was assistant to the Quick profoBBor of 
biology, and conducted work in connexion with the 
grouse disease inqiiiry. From there he joined the 
Liverpool School of Tropical Medicine, where he 
worked on tryi>anosome6 and spiroohsates, and in 
conjunction with Prof. J. W. W. Stephens gave the 
first aocoimt of Trypanosoma rhodeaiensf,, 
luring the early part of the Great War, Prof. 
F antham acted as parasitologist, and went to 
Egypt and Salonika where he contracted amcobic 
dysentery and wa« invalided home. In 1917 he was 
appointed as the first professor of zoology and com- 
parative anatomy in the new University of the 
Witwatersrand, Jobanneeburg, where he not only 
organized and developed the Depiutmont, but also 
took a very active port in many university activities, 
being dean of the faculty of science and also for one 
year a member of the Council of the University. 
Whilst in South Afl^ica he was closely associated 
with the South African Association for the Advance- 
ment of Science, and in 1927 was president of the 
Association, wh^ his address on “Some Thoughts 
on Biology and the Baoe“ was the subject of an 
editorial article in KaTtrBB of September 10, 1927. 
In addition, he oontinned to publish papers, mainly 
on South Afi*ican parasitic Protozoa and soil Protozoa. 

In January 1999, Fantheun took charge of 
^he Zooiogii^ Department at McGill University, 
Montreia, and at once threw himself with enthusiasm 
into the task of reorganizing the Department. In 
Edition, he obn^med rewMch work on Protozoa 
^nd eugenics as well as on fipeshwater biology, and 


made special efforts to develop this side of zoological 
ecology in the province of Quebec. 

From the time of his arrival at McGill University, 
Fantham stimulated tlxe interest of his students, not 
only those doing advanced work, but also tli© 
juniors, with the result that his Department grew 
continuously in numbers, particularly in research 
workers. He knew every student jxersonally in his 
large Department, and would always help in personal 
as well as academic matters. As a tribute of him 
they wrote : “The University has lost a Department 
head, a professor and a colleague — but the students 
of the University mourn the passing of a friehd”. 

Prof. Fantham is survived by his devoted wife 
and former student, Dr. Annie Porter, herself a well- 
known biologist, who co-operated with him in many 
of his under takingH. 

Dr. J. A. Voclckcr, C.I.E. 

Da. John Augctstus Voblokeb, who died on 
November 6 at eighty-three years of age, was almost 
the last representative of the group of men whose 
work in the ajxplication of chemistry to the develop- 
ment of agriculture was of very groat imixxrtance in 
the second half of the nineteenth century. The son 
of Dr. Augusttis Voelckor, himself one of the most 
eminent of the group of agricultural chemists referred 
to, he was trained to succeed his father, first at 
University College, London, then at Giessen, and 
finally at Cambridge. After this ho joined the labora- 
toiy which his father had established in London. 
This laboratory was unique at the time, and the 
methods used there, to which Dr, Voelcker adhered 
during almost all his life, have become very largely 
the standards used in similar laboratories all over 
the world. 

On the death of his father in 1894, Dr. Voelcker 
had, at the age of thirty, the very difficult job of 
suooeeding to the latter^s consulting practice and to 
a number of the public positions which were held by 
his father. He rose to the occasion, and was for many 
years the principal and almost undisputed authority 
on questions of the application of chemistry to 
agriculture. Perhaps the climax of liis career came 
when he was invited by the Government of India 
to visit that country and report on the scientific 
improvement of Indian agriculture. His visit there, 
in the years 1989*-90, was a great success, and his 
report was the basis for the foundation of scientific 
work in conneKion with agrioiilture in India. It 
remains to this day a classic. 

When Dr. Voelcker succeeded his father in 1884, 
he also took over the position of consulting ohemist 
to the Royal Agricultural Society of England, which 
he retained until his death. His annual reports in this 
connexion, of which the series is almost unlntiken, 



1002 


NATURE 


DsCEUBEtt 11, 1937 


will be found a unique record of the changee 
whioli have taken place in the character of the feedmg 
stuffs and fertilizers which are used by the farmers 
of the country* His services towards the purification 
of such materials have boon very great, and his investi- 
gations were of importance in leading to the passage 
of the Fertilisers and Feedmg Stuffs Acte in later years. 

Dr. Voeloker became <iiroctor of the Woburn 
Experimental Station also in 1884, and this remained 
one of tho chief interests of hie life from that time 
onward* The Woburn oxjwsriments owe almost every- 
thing to his zeal and energy, and raroly has there 
been mtich more than a month since he took over 
charge when ho has not visited the experimental 
station* Ho only relinquished his position as honorary 
director in 1936, just after an occoiint of fifty years* 
oxjKjriment there hod btien published by himself and 
Sir John Russell. It is a source of great satisfaction 
that he weis able to oo -operate in bringing out this 
monument of what he regarded as, to a large extent, 
his life-work. 

Dr. Voeloker had a special bent for applying 
scientific results to actual problems, esjtecially 
agricultural problems. He hod, in fact, on almost 
xmoanny knack of oxtratding, from comparatively 
simple exj)orimentH, conclusions which would stand 
tho test of practice, and, hfence, he was in great 
demand as an advisor in agricultural difficulties. His 
interest in agriculture was profound, and nothing 
pleased him more than to spend time on a farm or 
to associate with those who were responsible for 
managing agricultural land in any capacity. 

On the chemical side, Dr. Voeloker was a prominent 
membe^r of many of tho professional and other 
societies. He was an early member of the Institute 
of (Ihemistry and for long a moml)er of its council. 
Ho was also a past jiresident of the Society of Public 
Analysts, and an old member of tho council of the 
diemical Society. Apart from his scientific activities, 
he* was a man of vety wide interests. An athlete in 
his youth, when he was a well-known cross-country 
runner, and a sportsman later in life, he never lost 
his zest for the one or tho other, and he could often 
bo found on a Saturday afternoon attending the 
events of the London Athletic Club (of which he was 
twice president). 


Mr. C. W. S. Crawley 

Wk regn^t to record tho death of Mr. Charles 
William Scot t Crawley, which occurred on November 9 
at the Comer House, Obarlbury, Oxon. Mr. Oawley 
was sovdity-nine years of age and was a pewtner in 
the business of the well-known electrical instrument 
makers— now Nalder Bros, and Thompson, Ltd. He 
went into partnership with the well-known electrical 
instmment manufacturers, the late Mr, Francis IL 
Nalder and his brother, Mr. H* Nalder, two years 
after tho busincBs had started. Mr. Boemies was also 
a ^iuirtner, and the letters N.C.S, on ammeters and 
voltmeters are familiar to all electricians. 

Mr. Crawley designed many inst.ruments, and was 
an expert in their actual construction. After be 
retired from Nalder Bros., he became a consulting 


engineer and i^pent much of his time in the Board of 
Trade Electrical Standards Laboratory, voluntarily 
assisting Mr. Bennie. He worked chiefly in the 
resistance room making accurate oompariaons of the 
standards, some of which had been made by Nalder 
Bros, in 1892 for the electrical standards oommitte(> 
of the British Association. The work w€ks veiy 
difficult as it was known that some of the B.A. coils 
had changed owing to acidity in the paraffin wax 
used for insulation. Major Cardew and Mr. Bennio 
had used them for measuring resistances sent to 
them for calibration. Mr. Crawley recognized that 
the weak point in most measurements of resistance 
was the determination of temperature. At bin 
suggestion. Dr. Guillaume was asked to procure u 
thermonieter of the higftest precision. 

The provision of a scale of corrections to tho 
thermometer for changes due to tho barometric 
pressure showed Crawley’s scrupulous’ care. Be 
invented ‘build-up* boxes for passing from 0 ohms 
to 10 ohms and so on to 10,000 ohms, using onl> 
two mercury cups at a time. 

At th<i International Conference on Electrical 
Units end Standards in 1908 he was one of th<‘ 
secretaries, the others being W. Duddell, F. E. (now 
Sir Frank) Smith and M. J. Collins of the Board 
of Trade. Mr. Crawley, who could converse fluently 
in French and German, was of great help in explaining 
matters to the delegates and in showing them around 
the laboratory of the Board of Trade, 

When he went to live at Charlbury, near Oxfoni , 
Mr. Crawley equipped a workshop laboratory. Be 
made an instrument for tracing and rooording varia- 
tions of earth ctirrents between btiried earth platen. 
He designed and constructed several barographs foj‘ 
recording variations of atmospheric pressure on n 
scale twenty times as laigo as that of a mercury 
barometer. One of tliese was sent for oompariHon 
of observations to the neighbouring radio station at 
Leafield. For many years Mr. Crawley was a membci 
of the Institution of Electrical Engineers and a fellow 
of the Phj^sical Society. He often attended their 
meetings and took part in the disemssions. He was 
the pioneer of many new methods of making high- 
precision measurements which have greatly helped 
ph3rsic4il and electrical research. 


Wk regret to annoimce the following deaths : 

Sir Charles Bright, an authority on submarine and 
general telegraphy, on November 20, aged seventy- 
three years. 

Mr. Henry Oowther, formerly otmstor of the Leeds 
Museum, on November 29, i^ed eighty-nme 3?ears, 

Prof. A. Lodge, formerly professor of piire tnathe- 
matios in the Boyal Xndiaa Engineering College, 
Coopers Hill, piesiderit of the Mathematic Associa- 
tion in ]897-(^, aged eighty *three years. 

Dr. D. S« Ifaooair, known for his wesrk in anatytiea] 
chemistry, an inspector in ehaige of the soiehtific 
and teohidC instruction iinder the former Soimee 
and Art P^jfwtment, on November 27, aged 
six years. ' 
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News and Views 


Queen Mary College Jubilee Celebration 

Thjg tangled tale of the foundation of the colleges 
of London and of their weldii^g into one of the 
greatest universities that the Western world has seen 
is, in its revelation of a complete absence, of planning, 
faiscinatingly and oheu'actoriBtically British. Non© of 
those colleges has a history more stimiilating to the 
Htiidont* of social developments than that of Queen 
Mary College. The College, known \mtil December 12, 
1934, as East London College, when Her Majesty 
Queen Mary presented to the College, through the 
master of the Draper’s Company, a Royal Charter 
incorporating the College under its now name, finds 
its origin in a bequest made by Mr. Barber Beaumont, 
who died in 1841. The eighties of the lost century 
saw the begiiming of the generous interest of the 
Drapers’ Company in the movement which resultetl 
in the People’s Palace, and on May 14, 1877, Queen 
Victoria opened the Queen’s Hall, and laid the 
foundation of the Technical School, a School which 
fomjetl an integral part of the People’s Palace. In 
1892, Mr. J. L. S. Hatton, to whose almost prophetic 
insight the metamorphosis of the Technical School is 
due, was apx>ointed director of that School, and under 
his wise guidance the work of the School increased 
HO greatly in volume and in importance that in 1907 
East London College was recognized as a School of the 
University of London. The College has indeed been 
singuiarly fortunate in its principals. Sir Fretlerick 
Maurice, who accepted the ofiioe on the death of 
Principal Hatton in 1933, is steering the College 
through a difiioult period of material exiiansioii 
marked by a new building scheme, the opening of a 
liigb -voltage laboratory and the acquirement of an 
('State to be developed as a new sports grotmd. 

Thb year 1887, which saw the laying of the founda- 
tion stone of the Technical School, may be taken as 
marking the birth of the College, and the Colleges 
in holding its Charter week (luring the week beginning 
December 12, is also celebrating its jubilee. The 
outstanding event of the week will be a Congrega- 
tion on the evening of December 14. The C’ollegc 
has now two honorary fellows — ^Her Majesty Queen 
Mary and Sir Lynden Maoassoy — and on the 
occasion of this Congregation the master of the 
Drapers’ Company, Mr, D’Oyly Monro, and the clerk 
to the Company, Sir Ernest Pooley, are to be ad- 
mitted as hemorary fellowB, The jubilee celebrations 
owk fifty ye«« of almost uneacamplcd growth, and 
the CoU^ will wnbark on its journey towards a 
canfciuy of ^hievement with the good wishess of all 
who are ooncemed for the future of university 
education, 

I^pulatmn Statistics 

*1^ debate m the House of <>»nmons on Nov(^^ 
on the eboond reading of the Population (Statistics) 


Bill, was int/OTcsting on accoimt of the criticism which 
the Bill received from both sides of the House, The 
adverse criticisms were chiefly directed against the 
requirement of information of a not obviously 
necessary character, and also against the ambiguous 
natme of the tc^nns of the schedule. The feeling was 
expressed by Mr. F. K. Griffith that the public should 
not bo worried by “intimate, irritating, and iiTelovant 
questions”. There was no general opposition to the 
asking of information of a definitely useful oliaraoter. 
The report of the debate should be read in conjunction 
with subsequent correspondence in The Times. Tlitw, 
Mr. A. P. Herbert, in the issue of December 4, 
mentions the contention of Prof. A. M. Carr-Saunders 
and Dr. C. P, Blacker that “three pieces of informa- 
tion were essential for the j>i*oper elucidation of the 
trend of the population— the ago of the mother and 
the duration of the marriage at the birth of each 
child, and the order of birth of each child” ; and he 
remarks that “if this were all the Bill required the 
trouble would not have arisen”. 

Phof, Major Qrkknwood, in the same issue, 
states tliat “ in Germany the age of the mother, the 
date of marriage, and the order of birth of the child 
are recorded on the birth-eanl. Dr. Burgdttrfer was 
therefore able to determine for 1933 the annual 
frequencjy of births to married women of different 
ages and durations of marriages.” With this informa- 
tion, he was able to test the question whether fertility 
liad remained constant in subsequent years. That 
is the kind of information required by statisticians in 
Great Britain, not now available, hni intended by 
the Bill to be made available for the future. Unfor- 
timately, the schedule to the Bill gave it a much 
wider and more indeterminate scope, and it is not 
surprising that objections were raised. The Mitiister 
would be wise if he were to confine the schedule to 
defining the few simple questions, such as those 
indicated above, which are really indiapenaable, at 
the same time eliminating Clause 3 of the schedule, 
which lays down that particulars may be required 
with respect to “any other matter” on which statis- 
tical information may bo wanted for social investi- 
gation. 

Sir Harold A, MacMichael, ILC.M.G. 

Thk appointment of Sir Harold A. MaoMiohael, 
Governor and Commander -in-Cfhief of Tanganyika 
Province, to be High Commissioner and Commander- 
in-Chief for Palest ine and Cotnmissioner for Trans - 
jordania in sueoession to General Sir Arthur 
Wauohope. who resigns on the ground of health, will 
be received as singuiaarly well judged. Sir Harold is 
by personal qu^ties — which count for much in the 
East-— by knowledge of Eastern mentality, and by 
long previous experience, peouliariy well qmdified to 
cope with the difficulties of mediating between tlie 
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ootiflioting intes^estB now waning in Palestine. After 
a distinguished career as a olassioal scholar at 
Magdalene College* Cambridge, he joined the Sudan 
Political Service in IdOfi, and served in the provinces 
of Kordofaa* Blue Nile and Khartum* During the 
Great War he served as political and intelligence 
ofEloer with the expeditionary force which reoccupied 
Darfur in 1916. A’successful official career culminated 
in the appointment of civil socrelary, which he held 
from 1926 until 1994, on several occasions acting as 
governor. In the course of his service in the Sudan 
he became our foremost authority on the ethnology 
and history of the Sudanese tribes, his published 
works including “The Tribes of Northern and Central 
Kordofan*’ (1912), “A History of the Ai'abs in the 
Sudan'* (1922) and “The Arabs of the Egyptian 
Sudan'* (1924). For these studies he was awarde<i 
the Burton Memorial Medal of the Royal Asiatic 
Society in 1928. Sir Harold's onerotis duties as 
Governor of Tanganyika have not precluded his con- 
tinued interest in scientific studies, which has been 
directed mainly to local archaeology and the founda- 
tion of a museum at Dar-ee-Salaain. 

Mamotial to Dr* Samuel Smiles (x8x2*'X904) 

Ok Saturday, December 4, a bronze tablet to the 
memory of Samuel Smiles was unveiled at Zion 
School, Leeds, by Sir James Baillie, vice-chancellor 
of the University of Leeds. In the course of his speech 
Sir James said : “Smiles had a singularly sane out- 
look on human life and a remarkable grasp of the 
simple elementary principles on which human society 
ultimately rests. He made himself eminent in his 
spare time — ^what we should now call his leisure 
moments, at the end of busy days. Part of his spare 
time in Leeds he gave to those who attended Zion 
School,'' Sipiles's first book, entitled “Physical 
Education", was published in 1837 at his own 
expense and reprinted in 1906, Messrs. John Murray 
published in 1906 his “Autobiography", which con- 
tains a copy of his portrait, by Sir George Reid, in 
the Natioxial Portrait Gallery, and in 1867 “Life of 
George Stephenson", which is an engineering classic. 
The latter arose ftom his meeting St^henson at 
the opening of the Leeds and Derby railway, later 
absorbed by the Midland. He oollected material 
during week-ends by interviewing people on Tyneside 
who knew of the early work, and also he received 
inforxnation from Robert Stephenson and the Peases 
of Darlington, etc, “Self-Help" arose from lectures 
he gave in Leeds, particularly one on education of 
the working classes in 1846. It was publi^ed in 
1869, after being refused by a well-known publisher. 
Nearly half a million copies have been printed and 
it has appeared in the record number of twenty-six 
languages. In it and in “Character and Duty" Dr. 
Smiles showed the British people to the world as 
very virile and inventive. Al^ough trained as a 
physician he spent most of his working life as editcnr 
and writer of books, and from 1846 untfi 1866 was 
seoretaxy of two railway companies. He was largely 
responsible for the CSiaring Cross railway and 
terminuses. 


Ik addition to the memorial tablet in Zion School, 
Alderxnan P. T. Leigh, chairman of the Library 
Committee, accepted copies of Dr. Smiles's books in 
bookcase presented by Sir John Murray for the 
branch library, which has occupied part of Zion 
School since 1879 — the first mimicipal free library. 
Sir Walter Smiles, M.P., presented a picture of hie 
grandfather copied from the oil painting in the 
National Portrait Gallery, to be hung in the civu; 
hall along with other portreiits of Leeds worthies. 
There was an exhibition of relics concerned with Dr, 
Smiles : copies of first editions of his early books, 
autographed letters, family bible and portraits, and the 
Leeds Times of 1838 containing his first B|>e6ch in 
Leeds on repeal of the Qpm Laws. 

Centenary of William Harkness, 1837*1903 

Ok December 17, 1837, William Harkness, the 
American astronomer, was bom at Eoclefechan, 
Scotland, liis father being a Presbyterian minister. 
In 1839, the family remo^^d to New York, and after 
attending private schools Harkness entered the 
University of Rochester and in 1868 took his degree. 
A short spell of joiunalism was followed by the 
study of medicine, euad dtiring the Civil War, at 
intervals, he served ae a volunteer surgeon. In 1862, 
however, he was appointed an e^ssistant to James 
Melville Gilliss (1866) at the United States Naval 
Observatoiy, and it was at Washington that he 
passed praotioally the remainder of his life. He 
observed the solar eclipses of 1869 and 1870, and in 
1871 was appointed one of the original members of 
the Transit of Venus Commission, being conoemeti 
with the preparations for the observation of the 
transits of 1874 and 1882, and cdso with the discussion 
of the results. The transit of 1874 he observed at 
Hobart, Tasmania. In September, 1894, when new 
buildings had been erected for the Observatory, 
regulations were promulgated by the Secretary of 
the Navy providing for the first time for an “Astro- 
nomical Director", who was to “have charge of and 
to be responsible for the direction, scope, chfiwpocter 
and preparation for publication of all work purely 
astronomical, which is performed at the Naval 
Observatory". To this post Harimess was appointed, 
the office providing, it was afterwards stud, “a 
maximum of responsibility and a minimum of 
power". To his duties were added three years later 
the directorship of the “American Ephemeris and 
Nautical Almanac". The woric, however, proved too 
much; he broke down and in 1899 retired, bemg 
granted the rank of Rear Admixol. He died at 
Jersey City, IX on February 28, 1903. Harkness 
was one of the founders of the Philosophical Society 
of Washington and in 1893 served as president of the 
American Association for the Advancement of Beienoe. 

AborigiBSs oi AusttaJia 

Tna petition of eighteen hundred AnstnJian 
aborigines addressed to the Kmg, and Aiddng for 
r^resentation of their interests in the Federal Fariia' 
ment (see NaTtma, Nov. 6, p« 7^), whether it attnin 
ita end or not, has at least served to dtrset atteqa^cin 



December n, 1937 


NATURE 


1005 


onoe again to the question of their present oondition 
and their iliture. DiiHoulties of the situation, which 
contribute to the failure to find a solution of a 
problem — ^for long a reproach to the Australian 
people— are set out with due appreciation of their 
weight by an Australian correspondent of The Timee 
in an article in the issue of November 25. After 
jiointing out the gravity of conditions which tolerate 
“tribe after tribe dying on their feet”, and contrasting 
{conditions among the natives of New Guinea, the 
writer refers to the mentality and character of the 
aborigines as in no small measure responsible for 
muolx for the failm*e of the Governments to check the 
(k^genoration which is taking place. Even such a 
beneficial, and indeed essential, provision in the 
organization of aboriginal protection as medical 
attention is rendered in a degree ineffective through 
the disinclination of the aboriginal to take advantage 
of it, owing to magical belief or misunderstanding. 
At the same time the nomadic habit, as well as the 
tendency to drift to centres of white civilization, 
neutralize the advantages of reserves of aboriginal 
lands. On the other hand, tlie inadequacy of the 
llnancial provision made by the Australian Govern- 
ments is stressed, its most serious consequence being 
the lack of a trained body of special offloers, such as 
the service organized by Sir Hubert Murray in Papua. 
A graver indictment of the Australian people appears 
in the same issue of The Tirme in the form of a report 
of a valedictory address by Prof. P. Wood -Jones to 
the Victorian Anthropological Society, which, not- 
withstanding a certain lack of restraint in language 
md certain inaccuracies, cannot be passed over by 
Australia as ill-foimded, even though Prof. Wood- 
Jones, as well as the writer in The Tirnea, as has been 
liointed out in subsequent correspondence, gives little 
or no credit to Federal and State Governments for 
what has been attempted to ameliorate aboriginal 
(jonditions, 

Marconi School of Wireless Communication 
Quite early in its history, the Marconi Company 
experienced a need for providing its recruits to the 
engineering and operating staffs with some centralized 
instruction in the technique of wireless communica- 
tion. This technique was naturally ahead of any 
training provided by the universities or elsewhere, 
and, accordingly, a residential school for the training 
of i>robationaty engineers of the Marconi Company 
was opened in 1901 . This event established a notable 
pmoedent in industrial training institutions. From 
this date, the School has been in nearly continuous 
operation* with modifications and eaipansion of its 
activities from time to time to meet the demands 
presented by the progress in communioation. Some 
two years ago it was decided to make very substantial 
oicreases in the facilities provided, and on November 
last, representatives of the technical press were 
amted to inspect the new buildings and equipment 
'Jf the Uarooni School of Wirdess Comimmioation at 
Ohelmafbrd* Its premises have been rebuilt and 
®<iuipp^ on modem lines, its curriculum has been 
Joorgaijii^ad and additional a|^intmentw have been 
to the staff. 


As a training institution, the School is a leading 
example of the higher industrial education, and 
provides the link between the universities and the 
Besearch, Development and Engineering Depart- 
ments of the Marooxii Company. All engineering and 
physics graduates on their appointment as pro - 
bationer engineers are given a course in experimental 
and applied wireless communication engineering at 
this School, which includes in its syllabus the appli- 
cation of circuit theory, the prMtice of valve, receiver 
and transmitter technique and experience in the 
design, construction and testing of representative 
aerial and feeder arrangements. A series of leotiues 
is also given during the five months* session covering 
the whole field of wireless communication and a 
further series on engineering mathematics. The 
new School possesses a central college building 
containing the main experimental laboratory, two 
smaller research laboratories, a standards room, 
lecture tlieatre, library, common room, and general 
offices ; and in the groimds are a number of detached 
buildings housing telephone terminal gecu*, direction 
finding plant, transmitters and television equipment. 
About sixty students are being trained at the present 
time ; the lecture theatre has a seating capacity for 
seventy-five students and many more than this 
nnmbor can be accepted for work in the various 
experimental sections of the School. A hostel, witli 
a limited accommodation, is available for those 
students who desire to live near by. A more detailed 
description of the School and of the facilities which 
it provides is given by the principal, Mr. H. M. 
Dowsott, in the Marconi Review ^ No. 66, May-August 
1937. 

Iodine in Inorganic and Organic Chemistry 
Fob his Friday evening discourse at the Royal 
Institution on December 3, Prof. Irvine Masson 
discussed ‘Todine**. After a i*eferenoe to the impor- 
tant part played by Sir Humphry Davy in the dis- 
covery of iodine (1812 -1814) during his honorary 
professorshi}) at the Royal Institution, the first half 
of the discourse reviewed the functions of this 
element in Nature. As a component of rocks, minerals, 
soils, and dissolved salts, iodine is wid(9Spread but is 
exceedingly scanty. Even in its chief commercial 
source, the nitrate d^osits of Chile, its compounds 
are present only as minor impurities. It began to be 
significant, however, when organic life began. Cer- 
tain marine creatures are rich in it, notably kelp, and 
in homy sponges (bath sponges) and tlioee corals the 
skeletons of which are homy, not calcareous. In 
them, the iodine is in the sk^ton, as a well-defined 
organic compound, di-iodotyrosine, closely related 
to the fairly simple compoimd tyrosine, which is a 
frequent constituent of proteins. Whether the 
organic iodine is usefbl to the vital processes of the 
cell-colony has not been ascertained. The same 
substance is one of the two iodine compounds in the 
thyroid gland ; and although it there seems to have 
little or no d^t physiological activity, it appears 
to serve as the ohemi^ forerunner of the other and 
more conqilex iodine compound, which the gland 
evidently synthesizes fVorn it, namely, the hormone 
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thyroxine. Tiie «eeond part of the discourse exhibited 
recent difloovories which show that the carbon com- 
pounds of multivalent iodine present a much more 
ejirtensive field than had been realixed, wherein this 
element is seen to be olassed lees with bromine and 
chlorine than with elements such os antimony, 
arsenic, phosphorus, and nitrogen, yet has specific 
characters of its own. 

Chemistry in the Ancient World 
Thk fortieth Bedson Lecture was delivered on 
November 26, at King’s College, Newcastle-upon- 
Tyne, by Prof. J. R. Partington, on “Chemistry in 
the Ancient World”. The lecture dealt mainly with 
the period 4000-1000 b.c., and showed how the 
outstanding achievements in applied chemistry 
during this period were made in three principal 
regions, namely Egypt, Mesopotamia and Crete. 
The working of metals appears before 3600 B.c. in 
Egypt and Mesopotamia and somewhat later in 
Crete and (Cyprus. The earliest metal known was 
probably gold, although copper wew known very early 
in Egypt. The metals silver, lead and iron were also 
known in the earliest period but were scarce. Refining 
of gold appeal's about 626 b.c. An important copfier 
industry wcw established in Egypt, the malachite ore 
being mined in Sinai. The use of iron and steel is 
found among the Hittites emd related peoples at the 
time of the eighteenth dynasty in Egypt, and iron 
was freely used by the later Assyrians. Brass was 
known in Palestine about 1400 -1000 b.c., and, since 
the brass industry was later established in Cyprus, 
some relation between the two regions by way of 
R4s Shamra seems to be indicated. The techniques 
of metal workers differed in different regions. The 
production of bronze was on important event, and 
the source of the early tin is still doubtful. Zinc 
occurs in small quantities only in the Roman period. 
The production of black-topped pottery in Egypt 
was described and also the preparation of glazes. In 
some cases the results have been imitated with 
difiiculty and only recently. Glass itself was known 
in Egypt and Mesopotamia in 3000 B.c., the Egyptians 
being very skilled in its manufacture and colouring, 
although blown glass does not seem to have been 
made imtil the l>eginnmg of the Christian ora. The 
dyes indigo and safflower wore used in ancient 
* in Mesopotamia there were the beginnings 
of the petroleum industry, with extensive use of 
bitumen for cement and asphalt. 

Meteorites of the Gran Chaco 
Thk announcement in The Times of November 9 
by a Buenos Aynss correspondent of the discovery of 
as large mass of meteoric iron in the Compo del Cielo 
region of the Gran Chaco in tlie northern Argentine 
is puzzling. Ho refci-s to a “legendary meteorite” 
long ago spoken of as the “Mes<ki de Fierro” (iron 
inn), and assumed to be the source of the imn tips 
of Indian spears seen by the Spanish conquerors. 
The discovery of a large mass of native iron in this 
region was made by Hem&n Mexfa de Mirayal in 
1676. This, or perhaps another large mass, was seen 
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by Miguel Rubin de Celis in 1783, and was described 
by him in the PhUomphuxtl TranaaeHons in 1788. 
The weight of this mass has been variously estimated 
at from 18^ to 45 tons. Another mass of about one 
ton, found in 1803, was transported to Buenos Ayres 
dialing the war of independonoc with the idea of 
manufacturing it into armaments ; and a portion, 
weighing 1,400 lb., of this was presented to the 
British Museum in 1826 l>y Sir Woodbine Parish, 
who described it in the PhUosophical TrainstBCtions in 
1834. This is still on view in the Natural History 
Museum at South Kensington. More recently, a mass 
of 4,210 kgm. (more than 4 tons) was found in 1923, 
another of 732 kgm. in 1925, and several other 
smaller masses. These hayp been transported to the 
National Museum in Buenos Ayres. The new report 
may perhaps refer to the rediscovery of the larger 
mass seen by Rubin de Celis in 1783 ; or, not unlikely, 
still another largo mass may have been found. It- 
is suggesteil that the boundary between the proviiMH^H 
of Santiago del Estero and El Chaco is defined by 
the posit ion of the “Mesdn de Fierro”, But as shown 
on a map of the region {Oeog. «/., SI, 238 ; 1933) 
masses of iron have been found on both sides of this 
boundary line. Evidently at this place there was 
an unusually large shower of meteoric irons. The 
history of the several masses lias been given by T>r. 
Antenor Alvarez “El meteorito del Chaco” (Buenos 
Ayres, 1926, pp. 222). But the a8sooiate<l meteorit^f^ 
craters, a group of round and shallow depressions 
{hopoe or pozoe), still require investigation. 

Iron Age Site in the Vale of White Horse^ Berka 
Excavation of an aroliceological site at Frilfbrd 
in the Vale of White Horse, Berks, has afforded 
interesting evidence of a succession of cultures during 
a period, which if not prolonged in arohaeologioal 
perspective, was at least of considerable duration, 
extending from the early Iron Age to Saxon times. 
The site lies close to the Oxford*Wantage road, wham 
it crosses the River Ock, and is situated not more 
than a hundred yards from a well-known oometery 
of the Roman and Saxon periods. The excavation, 
which was undertaken by the Oxford University 
Arohssological Society at the suggestion of Sir Arthur 
Evans, was carried out during last term by under- 
graduate members of the Society with the co-opera- 
tion of Mr. D. R. Harden of the Ashmolean Museum. 
The evidence of early Iron Age occupation, acoording 
to a report in The Timee of Peoember 6, is in the 
form of a series of pits, circular and irregular, dug in 
the limestone subsoil. These oontain Iron Age A2 
pottery. In the largest found to date was a large 
hearth on a clay floor with, among other objects, a 
polished hammer-stone. In this period the district 
was remote and backward ; but during the Roman 
oocu^tion a small but well-built villa was erected 
on the site. This had a tiled roof and tessellated floor. 
Unfortunatdy, sedkets after stone in iater Ogee have 
left little of the walls but the foundation 
and the floors have saffblred svnflarly4 
pottery and ooihs pohit to an oeoupatioii flrpm the 
first to the end of fburth 
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iH evidence of the advance of civilusation in the area, 
there are aleo eigne of diaturba&ee, preetirnably 
tribal. In the largest pit of the Iron Age a small 
hoard of late Koman coins, dating from ajd. 370-380, 
had been buried. In the same pit was a Saxon burial 
of the sixth or seventh century. Tlie skeleton was 
well preserved, and with it wore a knife and 
^^scramasax**. Excavations will be resumed during 
the Easter term, when it is hoped to determine the 
date of tlxe villa with greater precision, as well as its 
relation to the cemetery. 

University Functions and Responsibilities 

Thiis;^: addresses to Victorieui political organi 2 a< 
tions by l>r. R. E. Priestley, when ho was vice- 
chancellor of the University of Melbourne, havc^ 
been published tinder the title “The University and 
the National Life*’. In the first of these addresses, 
dealing with the finance and objectives of the 
University of Melbourne, Dr. Priestley attempts 
U) summarize the functions of a university in a 
democratic country. First, he considers a imiversity 
should admit and, if neoossary, finance by scholeur- 
ships, grants and loans, the pick of every generation 
of the youth of the State, irro«[>ective of the class 
of homes or society they came from. The university’s 
first- duty should bo to provide inspiring teaching and 
tlio means of full develoijmcnt of body, character 
and mind for its undergraduate students. For this 
purpose, lesearch and investigation are essential and 
the stafr must be large enough to ensure adequate 
oontaot with students as well as leisure for investiga- 
tion. The university should aim at sending out 
graduates whose natural and recognized place would 
be the front ranks of the occupations they follow 
and who would be the natural leaders uf their 
generation. 

Dn. Pbibstlxy also urged that a university should 
admit interest in, and a certain responsibdity for, 
its men and women throughout their lives, and he 
stressed the importance of the university extension 
department as a means of stimulating and satisfying 
the desire for knowledge which, if democracy is to 
survive* most become the outstanding characteristic 
of the average citizen of the democratic state. A 
university, too, should be a reservoir of liberal and 
progressive thought, the defender and upholder of 
all that is best in the thouglit, customs and traditioxis 
in the lives of the people and the State. In his second 
lecture, on the university and rtund interests, Dr. 
Priestley outlined the ways in which a university 
agrimiitural department could assist the farmer. 
Besides the training of men in the sciences of special 
importance to agriculture and the carrying out of 
research on ftindamecitcd problems which assists the 
biiilctiiig Tip of the fundamental knowledge needed 
to ihdioate to the teohnioal worker the most profitable 
line of attack on hk problems, Dr . Priestley stressed 
the va^ of the agrMte department as a source 
of tmhkwed on agricFUltural matters. In his 

fjdrd Free Univenuty”, he referred 

to the va^ an adequate scholar- 


ship system and to the daaiger in Australia that 
aihcietit representation of sectional views may cause 
selilsli and sectional interests to prevail over national 
interests. An even graver danger xnight be the failure 
to secure the best possible recruits for Australian 
ptiblic services, and only when university graduates 
are freely recruited for such services is the xmiversity 
making its best contribution to the community. 

Staff and Student Stipends in Soviet Universities 

Aooohoiko to the Soviet Union Year Book Press 
Service, on November 12 the Soviet Clovermnent 
published a decree changing the regulations govern- 
ing the payment of the academic staff at the higher 
educational institutions (imiversities) of the U.S.S.R. 
and increasing the stipends granted to students at 
these institutions. Under the new legulations, the 
academic staff will be paid on a staff salary basis, 
instead of on the old system of jjayment According 
to the number of hours worked. They will Iw able 
to hold a staff position at one higher educational 
institution only, though at liberty to engage in work 
at other higher educational or research institutions 
if they so desire. The salar>^ rates for the upper stafi’ 
are: directors of chairs at universities, 1, 100-1, 5(H1 
roubles per month (about £42-56), in accordance 
with length of service ; professors, 1,000 -1,300 
roubles per month ; senior lecturers, 700 -000 roubles 
per month. Apart from their salaries, the members 
of staffs have the advantages of many social services, 
such as free medical treatment and free school and 
university education for their children. The new 
rates of State stipends granted to students at the 
imiversities are as follows ; students taking a five- 
year course receive 130 roubles per month for the 
first year, 160 roubles per month for the second year, 
176 roubles per month for the third and fourth yeewrs, 
and 200 roubles per month for the fifth year. Students 
taking a four-year oourse receive the same amounts 
for the first, second and third years, and 200 roubles 
per month for the fourth year. Students at the 
teachers’ training colleges receive 130 roubles per 
month for the first year axid 150 roubles per month 
for the second year. Stipends for postgraduate 
research students will bo increased to 400 roubles 
per month. The numlmr of higher educational 
institutions in the U.S.S.R. in 1036 was 700, and the 
number of students in them in the educational year 
1036-37 was 542,000. 

Mitogenetic Rays ? 

An article entitled “An Experimental Study of the 
Problem of Mitogenetio Radiation’’, which forms 
Bulletin No. 100 of the National Beseaiuh Council, 
Waahington, D.C., will be welcomed by many who 
have waited for an authoritative statement on the 
reality or otherwise of this type of radiation. The 
authors, Alexander Holtaoader and Walter D, daus, 
have 9 pmi two years in order to prove or to dt^rove 
the existence of the so-caUod mitogenetic rays. These 
rays have been defixxed as radiation comprised between 
the wave-lengths 1900 A. and 2500 A., having an 
intensity of K^^^IOOO qtianta/cm.VBec., the claim 
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being made that they are emitted by biological 
substanoes in certain stages of development. It is 
diffloult to see how the authors could have gone 
further than they have in their efforts to prove or 
disprove the existence of these rays. Every pre- 
caution in the avoidance of errors and a wide range 
of material and methods of detection have been 
employed. In spite of tliis, all the attempts have 
yielded negative results. Neither biological nor 
physical detectors gave any indication that a measiu - 
able ultra-violet radiation is given out by typical 
Wtogenetic senders’. It is a sobering reflection that 
no fewer than six hundred papers have been published 
on this subject. 

Potato Synonyms 

The report of the work of the Potato Synonym 
Committee during 1936, recently published, forms 
a striking contrast to those isau^ in the early 
years of the Comnuttt^e’s activities. Whereas in 
former years a considerable proportion of varieties 
examined proved to be no more than establi8he<i 
varieties under new names, in 1936 all but two were 
foimd to bo distinct. A great reduction is also 
recorded in the niimber of synonyms which continue 
to be offered in seedsmen’s catalogues. The improve- 
ment in this respect has been continuous, and as a 
result of direct correspondence, with few exceptions 
seedsmen throughout Great Britain now intend to list 
varieties only under their established names. It 
should be i>ointed out, however, that Cherub, Early 
Favourite and Oleadon Park are identical with Duke 
of York, Sharpe’s Express and King Edward VII 
(red type) respectively, and that although Mid- 
lothian Early and Sir John Llewellyn still appear in 
some catalogues, they are identical with Duke of 
York and Eclipse. Dr. Salaman and his Committee 
are to be congratulated on the outcome of their 
work. At one time it was not generally appreciated, 
but wo can say to-day that seed growers and buyers 
alike rooognize the value of the ^orta made to pro- 
tect their interests by reducing the many names 
tuidor whioli potatoes have in the i>aet b^ sold. 
Copies of the report for 1936 may be obtained on 
application to the Secretary, National Institute of 
Agrioultural Botany, Huntingdon Road, Cambridge. 

The Royal Society of Arts 

The annual report of the Coimoil of the Royal 
Society of Arts refers to the establishment of the 
distinction of Designer for Industry (D.I.) of the 
Royal Society of Arts as indicating the Society’s 
continued efforts to raise the status of the Britaah 
artist in industry. Other examples of its interest in 
this direction are the travelling bursary of £100 
offered to art teachers, and the decision to revive 
on new lines the annual competition of industrial 
designs which was held from 1924 until 1933, It is 
hoped that the flrst of the new competitions will be 
held in 1038 for the textile industry, and that they 
wfll in due course be extended to other branches of 
indtistxy.. The Albert Medal of the Society for 19$7 
was awarded to Lord NufBeld *Tor aervioes to 
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industry, transport and mechcal sdenoe”* Fifteen 
silver medab were awarded for papers read before 
the Society during the current session* Entries 
for the ordinary examinations of the Society in 1987 
numbered 76,372, and the total number of papers 
applied for in all the examinations was 98,497* An 
important innovation under the Thomas Gray 
Memorial Trust was the decision to award a number 
of prizes to stimulate and assist the education of 
apprentices and deck boys. Prizes to the value of 
£100 were awarded during the year under the Trust 
for essays and inventions connected with the science 
and practice of navigation. 

A New Garden Periodical ^ 

The first niunber of Gardening made its api>earanoe 
on October 16. It ministers well to the increasing 
popularity of the small garden, and scientific pro- 
cesses are portrayed in simple language. Mention 
may be made of ^’Secrets of Dutch Bulb Raising” 
by Kurt Lubinski, and “Wild Trees in the Garden” 
by Richard St, Barbe Baker. There are, in addition, 
more general articles on garden design, plant pests 
and beneficial insects, the storage of vegetables and 
fruit, manuring, and many other practical problems. 
Gardening is a fortnightly journal, price 4d., and 
is published by Messrs. 0ond6 Nasi Publications, 
Ltd., I New Bond Street, London, W.l. 

Aerial Protection in Belgium 
The Ministry of the Interior in Belgium has 
organized a graduate school of aerial protection in 
Brussels for physioiaDs, pharmacists, chemists and 
engineers. A library has been formed to collect 
intenuktional documentation on the subject, and it 
is anticipated that practiced research laboratories will 
be established. The programme comprises the 
foUowing features : international legislation, general 
and special chemistry, general and special pathology, 
therapeutics, procedures of identification and dosage, 
principles of individual and collective protection and 
general organization for protection. 

Ramsay Memorial Fellowship 
The following awards of new memorial fbllow- 
alups for the year 1937-38 have recently been 
made ; A. E. Alexander, a British fellowship of £300, 
tenable for two years, at the University of Cambridge ; 
T. P. Hughes, a British fellowsliip oi £300, tenable 
for one year, at the University of Cambridge ; Dr. 
E. de Salas, a fellowship of £300, tenable for one 
year, at University College, Lon^n ; Dr. E. C. 
Stathis, a Greek fellowship, tenable at University 
College, London ; Hazone Oosaka, a Japanese fellow- 
ship, tenable for two years, at University College, 
iKU^n ; Dr. M. C. F* Beiders, a Ketherland f^low- 
ship of £300, tenable for one year, at the Imperial 
Oolkge of Science and Teohnology, London; Dr* 
J. J* Hennans, a Nethadaad fellow^p, tenAble at 
Umverrity CoHege, London. The Qliisg^ 
held by Dr. R* B. Gordon at Dnive^ty' Oollafe, 
London, has been renewed. 
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Fiimey«*Howetl Research Foundation 

At the death of the late Dr. George Walker of 
Baltimore his will provided for the formation of a 
corporation to be known as the Finney-Howell 
Kesearoh Foundation, the purpose of which was to 
be the support of * 'research work into the cause or 
caxises and the treatment of cancer". The will 
directed that the surplus income from the assets of 
the Foxindation together with the principal sum 
should bo expended within a period of ten years to 
support a number of fellowships in cancer research, 
each with an annual stipend of two thousand dollars, 
"in such iiniversities, laboratories or other institu- 
tions, wherever situated, as may be approved by 
the Board of Directors", Fellowships will be awarded 
each year on the second Wednesday of March, 
beginning March 1938. These fellow^ips will be 
awarded for a period of one yeeu* with the possibility 
of renewal up to three years. Further information 
can be obtained from the secretary of the Founda- 
tion, Dr. William A. Fisher, Medical and Chirurgical 
Faculty Building, 1211 Cathedral Street, Baltimore, 
Maryland, 

Meteors 

On November 9, about 21*^ 26”* GJVl.T., Mr. J. E. 
Daly, in North London, saw a meteor of magnitude 
equal to that of J^ipiter, moving from the direction 
of the planet Saturn towards the west. Its motion 
was nearly parallel to the ecliptic, and its path was 
over 30®. No other oliservations of this meteor were 
reported, so it is impossible to give any details of 
its real path. On November 20, at 8** 23*”, a bright 
hreball was seen by two observers in Rathmines and 
Mullingar, travelling from south-east to north-west. 
The body of the fireball gave out an intense bluish - 
white light, and it had a trail two to three times the 
apparent diameter of the moon. As it was quite 
light at the time, it was impossible to describe its 
path with Bu£8cJent precision to enable its height, 
etc., to be computed. If it had been dark at the 
time, it is certain that the fireball would have been 
a very imposing sight. 

World Power Conference : Vienna Sectional Meeting 

A sscnONAXi meeting of the World Power Con- 
ference will be held in Vienna next year on August 26- 
September 2, by invitation of the Austrian National 
Committee. The meeting will be followed by one or 
more 'study tours' of approximately a week’s dura- 
tion. We understand idmt the British Government 
has received an invitation to be represented by 
official delegates at Vienna. The British Nationa] 
Oonmuttee, 86 Kingsway, London, W,C,2, has copies 
in English of the technical programme of the Vienna 
Beoticnal Meetmg. It is divided into five sections, 
dealing with the supply of energy for agriculture, 
stnaU^eoale industries, household purposes, public 
lifting and electric ridla^ye. The term 'small-eoale 
industries* is u*ed to cover both handiioraifts and 
industries em^ a relatively small number of 
ab^ twenty or thirty; in addition. 


hotels, oafds, restaurants and shops. The kinds of 
motive power used should be mentioned : solid and 
liquid fuel, gas, water power, wind power, steam or 
electricity, and stress should be laid on those of 
special imp>ortanoe. Information should be included 
on the use of human and animal cm compared with 
mechanical power, and the influence of the latter 
on civilization and health. Technical and eoonmnic 
com^mrisons between the supply of energy from public 
electric or gas mains and from private plant would 
be welcome. Data about lighting power and heat in 
small-scale industries with special reference to the 
tools and the drive of the appliances employed, and 
in particular, room heating, air conditioning, cooking 
(on a large scale) in restaurants, bakers’ ovens and 
welding. Under the section for the supply of energy 
for public lighting is included the energy used in 
traffic lighting, as on railways, for shipping, in air 
transport, and in traffic control signals. 

Annotmeements 

Mb . E . Habkibon, director of agriculture for 
Tanganyika, has been appointed professor of agii- 
oulture at the Imperial College of Tropical Agriculture, 
Trinidad, 

Db. Julian Huxlmy will deliver the Christmas 
Jjoctures (a course of six lectures adapted to a 
juvenile atiditory) of the Royal Institution on 
December 28, 80, January 1, 4, 6 and 8. The subject 
of the lectures will be "Rare Animals and the Dis- 
appearance of Wild Life". Further information can 
be obtained from the Secretary, Boyal Institution, 
21 Albemarle Street, London, W.l. 

On the occasion of the eightieth birthday of 
Bernhard Nocht, founder of the Institute of Tropical 
Medicine at Hamburg, the Bernhard Nocht Medal 
has been awarded to the following, in recognition of 
their services to tropical medicine : Prof. J, Bodliain 
(Belgitim), Prof. E. Brumpt and Dr. W. Foumeau 
(France), Profs. E. Martini and E. Beiohenow 
(Germany), Dr. P. Manson-Bahr and Prof. G. H. F. 
Nuttall (Great Britain), Profs. E. P. Snijders and 
N. H. Swellengrebel (Holland), Prof. O. Bastianalli 
and Sir Aldo CaeteUani (Italy). 

MBsaxta. E. P. Goldschmidt and Co., Ltd., of 46 
Old Bond Street, W.l, in their lateat catalogue. No. 
46, offer a selection of important books in the history 
of science, and also a few early microscopes. Note- 
worthy items are the astixmomioal dassios, Copomious’ 
"De Bevoluiioniboe Orbium" (1548), and Kepler’s 
“Astronomia Nova" ( 1609). They also catalogue that 
bibliographical rarity, the original edition (1669) of 
Nicholas Steno’s "De Solido intra Solidiun", de- 
scribed by Sir Archibald Geikie as "one of the land- 
marks in the history of g6ologU»al investigation". 
The interest of the catalogue is enhanced by many 
informative notes, and ako by reprcxitictions of title- 
pages and illustrations. 
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Letters to the Editor 

The Editor does not hold hitneel/ reeponnble for opinions expreoted by hU oomsponiM^. 
He cannot undertake to return, or to oorreapond toith^ the torilero of, ny'ected manuienpis 
intended for this or any other part of Nattjiui!. Ho rto^ee i* taken of anonymoue eonanunioatione. 

Notes on points in sobcb or this week’s lettbes afpeab on p, 1017. 

COREBSPONDKNTS ARK INVITED TO ATTACH SIMILAR SUMMARIEB TO THRIR COimUNlOATlONS, 



KiR. 1. 

Hkconhtruution of tiik kntire skull of an adult female Sinanthropm 
peh'nenttut. Norm A frontalis. nat. size. From left to RiaHT ; adult 
FEMA r.E OORILLA — SHnonthnijmM — adult male North Chinese. 


Reconstruction of the Entire Skull 
of an Adult Female Individual of 
Sinanthropus pekinensis 

During the last days of our 
spring excavations in Choukoutien 
tills yoar,»the left side of an upper 
jaw of Sinanthropus pekinensis with 
six teeth in situ wa^ recovereil. A 
jiroliminarj^ description of this fVag- 
mont is containeid in my publication 
on the Sinanthropus dentition whidi 
will bo available for distribution tt>“ 
wards the end of this year. This 
specimen, together with other frag- 
ments of the fac ial skeleton of 
Skulls I, 11 and ITT of Locus L, 
which have already been described 
in Nature', have made it possible 
to restore the entire face in con- 
nexion with the brain case. 

Since the last discovered maxilla 



Fig. *2, 

Thk same as in Fio, 1 . Norma lateralis sinistra, nat. si/.e. 


fragment, 
aocording to 
its teeth, 
apparently 
belongs to a 
female indi- 
vidual, the 
brain ccMse of 
the female 
Skull II of 
Locus L was 
used as a 
basis, but the 
nasal bones, 
the lateral 
border of the 
orbit, the 
frontal pro- 
cess of the 
maxilla witli 



Fig. 8. 

The same as m Fto. Norma ocoimALks. ^ kat. %tm. 


the upper lateral part of the nasal 
aperture and the sygomatic bone 
wliioli were unearthed togetlier with 
Skulls I and III, respeeti^y v belong 
to male individuals. The reconstruc- 
tion, therefore, was only a matter 
of a^pting the various parts mad 
of reducing them to the ske and 
proportions given by the brain case 
— ^with the preserved supraorbital 
ridges and the deeper interorbital 
parts— and the above-mentioned 
maxilla. 

Since the fkagnients 
liappei^ to be of the M side cf 
the face only, the entire idde 

was restored on the basis crthe left 
one, T|ke lecosiatnicti^ ^ 

mandible required Utile ef!^ 
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since the Sinanthropwi ntandible H I was available 
for use** The only alteration consisted of adapting 
it to the breadth of the brain case. 

Thus^ practically the entire facial skeleton was 
avaikd:>le» with the exception of a small pevt of the 
maxilla between the upper border of the i^a-orbital 
foramen and the lower border of the orbit» and the 
ssygomatio arch from its origin at the temporal bone 
to the origin of the temporal process of the zygomatic 
bone. Since the teeth of the female maxilla used for 
the reconstruction are much worn, no attempt was 
made to restore them in their imwom condition, and 
the lower teeth wore adapted to approximately the 
same state of wear* The interior of the left orbit is 
only partly restored. 

The effect of the reconstruction may be gathered 
from the accompanying reproductions. In order to 
demonstrate more distinctly the similarities and 
differences between J^inanthrop74^ on one hand and 
the anthropoids and recent man on the other* 
Sinanthfopm in all three views is flanked by the 
skull of an adult female gorilla and that of a male 
adult North diinese. All skulls are orientated in 
Frankfort piano (orbitale-porion). 

With regard to the details* tlie reader is referred 
to my study on the facial skeleton of Sinanthropus 
which is now in preparation. For the present, I only 
wish to point out that Sinanthroptis is much more 
ape-like in appearance than any of the known 
Neanderthal s^lls, and than has been expected by 
any of the investigators who have attempted to 
reconstruct the face of Sinanthropus on the basis of 
brmn cases only. There is in addition one oharao- 
teristic difference* In the Neanderthal man the lower 
border of the zygomatic process of the maxilla 
declines gradually from the zygomatic bone towar<l 
the alveolar process, as in the gorilla (see Fig. 1). 
In Sinanihropua, however, a deep notch separates 
the maxilla fVom the cheek bone. This notch is very 
common in recent man and also in the orai^. Tliat 
we are not dealing with an individual variation as 
regards Sinan^ropm follows from the fact that the 
two maxilla fragments which are at our disposal 
display exactly this same feature. 

The facial fragments of male individuals and the 
male numdible available suggest that the face of the 
male Sinanthr^tpue may be heavier and the upper 
jaw more protruding than is evident in the recon- 
struction of tlie female individual. 

Since the entire reoonstruotioii with regard to all 
ecssential parts is based on actual findings and not a 
sinig^e detail is imaginary, the skull can be considered 
as a real standard type of a Sinmihropun woman of 
lulvanced age. 

reconstruction was carried out with the kind 
assistance of the sculptor Mrs. Lucile Swan. 

FbAKZ WBrnKNRlCIOH. 

Peiping Union Medical College, 

Peking* 

‘ kawbs* Its (r©b. IS, m7), 

* See V^tddAttnilch, “Tho IC«ndibl©s of 1036. 


Structure of Metab 

Tnm note desoribes some rather unexpected facts 
obeerved when nickel and gold are investigated at 
high with X^raye* Xu these experiinaats 

the dietince hatiween the film and the speoimen is 
cather i0 cm, nr 4$ cm* The prtoary X Hm after 
threm^ a {nh^luile of about | mm, diameter 
mtch flat disk of approxiinatety 


1-1 *5 sq. cm* surface, and are soattered back to the 
photographic dim. The line of iron (wave-length 
1 *76301 A.) gives with the (400) crystal plane of 
nickel a glancing angle of at room temperature. 
A lattice change of 1/1,000 produces a shift of 
more than 7 mm. of the line on the dim, and since 
the position of a sharply defined Una can easily be 
measured to 1/10 of a millimeter, lattice changes of 
the order of 10^ are observable, such reflexions 
are ever obtained when the material is examined in 
bulk even with the purest and most carefully annealed 
substances. This is well known. With annealed 
powders or filings it is different* as is shown for 
example in the investigation of Owen and Yates ‘ 
on pure nickel. 



I, 2, 8. NIOKKI. KOrlNGS, Hiloich H.S. BRANT), 
FtTETTy 99 *97 PBUEt OKNT. RADIATION, tRON CrVSTAI. 

piJiNK (400). Grain size, between 120 and 200 
TO 1 INCH. ANNRAl*ED IROM 700” TO 600” C. BOR 
3 HOURS TWICE IN SVC03B8SION. JJiSTANCK, SPKCmNN 

TO Fn.N[, No. 1, 20 OH., Nos. 2 and 3, 30 cm. No. 3 

SPBOUUBK ROTATED DUBINa EXPOSUIUC. 

4, 6, 6, GoXiD. No. 4, Hixx»eb H.S. Beakd. totai. 
IMTUltmXS LESS THAN 0 *001 THH CENT, XIUNOS NOT 
PASSED THltOUOH snCYB ; ANNEALED vaOM 600” TO 
320*’ C. FOE TWO HOUBS. No. 6, Pbkcipitated 
PURE Gk>LD, HEATED AT, 600* C, FOR TWO HOURS. 
No. 6, SAME AS No. 6, BUT SPECXHEN ROTATED DUETNO 
EXPOSURE. HADIATIOlf, O] AND ftg NICKEL. OrVSTAL 
PLANK (422). DiSTaMOK SPECtHKN TO FZLH, 30 OM. 

When reflexions are observed under high dispersion 
as in the present work, very shaip reflexions mnn the 
individuaJ crystal grains are obtained, but the 
Mtipidsing fact is fiiat they are scattered over a 
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compamtively wide range of say about 3-5 mm, on 
the present photographs^ thus indicating lattice 
variationa of the individu^ crystals of the order of 
1/1,000*1/2,000. Extremes are not infrequently 
fotmd 10*15 mm. &om the average position. This 
average position is found by rotating the specimen 
in its plane during the exposure. A smooth line now 
appears on the film, the centre of which is measurable 
with good accuracy. The lattice constant for pure 
nickel (Hilger H.S. Brand, 99*97 per cent) thus 
obtained agrees to 1/10,000 with Owen and Yates* 
figure. 

Photographs made from 99-6 per cent nickel 
give a larger average spacing. The appearance of 
the picture is not altered and the spreading of the 
individual reflexions seems to be the some. Different 
ways of annealing seem to have little effect upon the 
appearance of the photographs ; on none of the 
fllmB is there any sign of narrowing down of the 
reflexion range. The same holds at higher tempera- 
tures near and above the Curio point. 

These observations, first made with nickel, hold 
also for pure gold. Here the tti line of nickel as 
radiation sotiroe happens to give hi^ dispersion with 
the (422) ^lane in the gold lattice. The reflexions 
ore more uregular in shape, the material not being 
passed through a sieve. The amotmt of spreadmg 
is of the same order aa that of nickel. 

It is scarcely to be expected that gold and nickel 
should in this respect difler from other metals. The 
conclusions drawn are likely to hold for all metals. 
The first conclusion is that precision data on lattice 
dimensions have to be regarded as statistical averages 
of figures varying over a comparatively wide range 
of, say, 1/1,000. The reprodtioibility of the lattice 
constant of an individual crystal grain is far less than 
that of th(j average. It is difficult to see why impurities 
should be responsible for the effect, since both the 
less pure and the purest nickel seem to give the same 
spre^ing, and that the saipe should occur with the 
extreme)^ pure gold with a total impurity of less 
than 0*001 per cent. The grains themselves must 
consist of a large number of atoms, otherwise no 
sharp images could be obtained. This seems to elim- 
inate surface effects. In CKldition, the nickel filings 
are kept fairly uniform in size. The crystal grains 
having different lattice constants cannot possibly al] 
be in eqmlibrium at a given temperature, and this 
suggests that the ordinary aimealmg process is not 
capable of producing equilibrium. 

Further investigations on a considerably larger 
scale are in progress. 

1 wish to express my appreciation to Mr. H. Smith 
for his very efficient help in this work, 

Alsx. MttnUBR. 

Davy Faraday Laboratory 
Royal Institution, 

London, W.l. 

* PhU. Moff., 81 , 809 ( 1936 ). 


An X-]^y Investigation of the Cause of High 
Coerdvity in Iron-Nickcl-Aluminium Alloys 
It was discovered by Mishima^ that very good 
permanent magnets could be produced by the suit* 
able heat-treatxxient of iron-nickel*aluminhun alloys, 
of compositions near Fe«NiAl. In search of an ex- 
planation, we have made a comprehensive X-ray 
exammation of slowly cooled iron^adckei-aluminiiim 
aik^ The resake show oonsid 0 nd>le divekgenoss 


firom K5ster*s diagram* (see Fx^ 1), and shed new 
light on the resalts of eckrlier X-ray work on the 
mametio alloys*****. 

Kdster'a diagram is here reproduced in a sknpUfled 
form to facilitate comparison with the new results. 
The nomenclature has been tentatively changed to 


M 



B'k Ni Al basbd on KOstkr's data. 

one based on crystal structure. Face-centred cubic 
structures are «, body-centred cubic structures p. 

The p area shrinks with fallii^ temperature. An 
alloy such as Fe|NiAl, which is single phase just 
belpw the melting point, passes into a two-pbas© 


Ni 



Fig. 2. 

Fiffl Ki Al FitOM X-ray xxata. 


region on cooling. According to Fig^ 1, the face^ 
centred cubic phase would pireoipitated in this 
^oeeSB, but this is not In agreement with X^rsy work, 
we have therefore modifled the dhigraib to agr^ 
with our X**my |du>t^pni{d^ 
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The new diegmn (Fig* 2) contains Uxe same single 
phase areas as Fig. !» but Kteter'S two-phase area 
is seen to consist of four separate fields, a + 

« + Pfi P 4- Pn and a -f ^ -f P,, The suffixes 1 and 2 
indioate the presenoe of superlattioes and m and n 
distinguish the magnetio and non-magnetio regions 
at room temperature* It will be seen that FegNiAl 
lies in the ^ + Pim area after slow cooling. Both 
oonstittients are body-centred cubic and ferro- 
magnetic ; they difier in atomic arrangement and 
lattice spacing. In the iron -rich p constituent the 
atoms are distributed at random ; in the p^ni con- 
stituent there is a superlattioe in which cube comers 
are distinguished firom cube centres. The lattice 
spacing of p is 0'3 per cent less than that of pstn. 

Burgers and Sno^ have shown that the highest 
coeroivity is obtained if Fe,NiAl is cooled at a given 
rate. This permits the initial stages of the decom- 
position to take place without allowing Jt to proceed 
to completion. The original body-centred cubic 
lattice is preserved, but the distribution of the atoms 
is no longer imiform. We can now make a concrete 
picture of this intermediate state. Distributed 
throughout the parent lattice are little ^islands* of 
tJie iron-rich p -phase on the point of separating out. 
In a state of equilibrium they should have lattice 
dimensions 0*3 |^r cent less than the parent lattice, 
but this is not permitted. So long as the structure 
remains coherent, the iron atoms are held apart in 
a condition of immense strain. This is the essential 
cause of the high coeroivity. 

Further work on this subject is proceeding in 
oo-operatton with the Permanent Magnet Association 
and the Electrical Bosoarch Association. 

We are greatly indebted to Prof. W. L. Bragg for 
his kind interest. 

^ ^ . A. J. Bradley. 

A. Taylob. 

University, 

Manchester. 

Sept. 20. 

* MiBhims, T., Stahl u. JSisen. SS, 70 <1081). 

•KCBter, W., Anhiv, Biionhuit,, 7, 267 (1983-84). 

■ WerMtohlagun. t.. aad KuTdJumov, G., aTBcA. PAyi. 

2. 1 (1086). 

^Olooker, R., Rfliter, B., and Wleit, P., Archiv. EitswhtUt., S, 561 
<1034-86). 

^Bttvgeni W. G., and Sno«k, O., PhyHoa, S (10), 1064 (1085). 


Double Structure of Chromosomes 

The structure of eliromosomes has been a matter 
of such diversity of opinion and interpretation that 
it is desirable tlmt certain points at least, which can 
be definitely settled, be removed from the region of 
doubt, Tr^ium is a plant genus with chromosomes 
so Icurge that their component threads are for above 
the limits of resolution with the microscope. They 
are therefore not subject to the doubts and criticisms 
sometimes eimressed oonoeming observations on the 
stnicturie of chromosomes which ore much nearer the 
limits of visibility. 

Eeoent observations in my laboratoiy, of chromo- 
somes in tlie root tm rmtoses of TrUUum aeasile from 
prepstrations of Mr. B. V. Mensinkai, show undoubtedly 
that the xnetaphase chromosomes (Fig. 1) consist of 
four strands twi^wd about each other in pairs, while 
the chromo^^ (Fig. 2) contain two spiral 

ohmmcinei^aia dearly embewed in a matH^^ and 

as edo^ 

dirqm^psiteta ge^ as to meet end- 


to-end and form a rounded tip to the ohromosoino. 
This can be seen at several places in the accompany- 
ing figures. In other cases, as at the points mark^ 
a in Fig. 2, the uncut end of a chromosome shows 
the two chromonemata diverging or running parallel. 



Mutafhasb OHROMOSOUisa OF T. aeaaiU ( x 3000). 

Wliether these chromonemata are themselves 
double, as some cytologists liold, remains to be 
determined by further observations. It con, at any 
rate, no longer be reasonably contended that anaphase 
and telopha^ chromosomes are single struotiues and 
that the split in the threads must then^fore occur 



Fig. 2. 

Akapbasx orbomosohes or T. ( x 2200). 


invisibly in the resting nucleus. This being the case, 
the hy^theses which Darlington^ and others have 
put forwcurd on the assumption that the anaphase 
ohromoaomes are single structures cure invalidated. 
Hus inohides Darlizigton’s view of the relations 
between tneiosk and mitosis. This hypothesis. 
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involving the single iiatui’e of the leptotiwie thread, 
is also contraiy to other recent critical obscrv^ations 
of the eariy nieiotio tlireads in TriUium and various 
other plants. 

The attempts made v'arious in^"e8tigato^s to use 
the results of X-ray fragmentation of chromosomes 
as Crucial evidence for th<? time at which tlio somatic, 
ohromosoincs split have resnltod in failure. This 
appears to be be<;HUse each invimtigator lias been 
able to interpret his results as sujiport-ing the ideas 
he previously held, so tliat the method is not dis- 
criminative. 

B. Buoolws Gatks. 

King*s College, 

London, W,C.2. 

Nov, 11. 

* "Rowmt Advances In Cytology" (10H7). 


Blindness in Freshwater Fish 

The cause of blindness in freshwater fisli is 
fre(|uently sought by owners of hsliing waters and 
fish farmers. Usually the blind fish are old fish and 
have lost the gift of sight in one eye or both due to 
some growth behind the eyeball or some accident 
to the front of the eye. 

Recently a number of yearling rainbow trout were 
received from a trout fann in which some fish were 
blind in botli eyes. Apart from the blindness, the 
fish were in very good condition as regards colour 
and weight. Investigation revealed the cause of 
blindness os being due to the presence of about forty 
living forms of the larvae of the trematode Diph- 
BUmwn voh^fui Nord. in the lens. The life-history, 
or as much of it as is known, is recorded in Plehn’s 
“Proktikum der Fischkranklieiten** and taken from 
trout, whereas in America it has been taken from 
Block bass, etc. 

8o for as I am aware, it has not been previously 
reoordefl in Britain. 

The life -history is, briofly, as follows : The principal 
host is a water bud, usually a gull, and inhabits 
the gut of the bird, where its sexual cycle takes place. 
The fertilised eggs pass out with the droppings and, 
if taken up by a water fish, find then* way via 
the gut to the blood stream to be carried ultimately 
to the lens of the eye, where the eggs give rise to the 
larval st^es of the worm, causing the lens to lose 
its function. 

In some cases the lens becomes so swollen up as 
to bm*st through the outer coat of the eye, and liber- 
ates the larval fonns into tlie water. If the fish or 
the lens is eaten by a water bii-d then the bird becomes 
infected and can be a furtlier source of infection to 
other fish, 

WJiother there is any intermediate stage between 
the fish and the bird does not appear to bo known ; 
and whether the lai*val form liberated from the fish 
can infect other fisli is not given in the records. 

The larval forms in the lens of the infected fish 
wre of varied shape, and only when about to be 
liberated hod they the well-known fluke form. Sizes 
up to 0*3 nun, were s<?on. 

W, Rvsiiton. 

Biological Department. 

St. Thomas*8 Hospital Medical School, S.E.l, 
and 

Salmon and Trout Association, 

Fishmongers Hall, E.C.4. 

Nov. I. 
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A Plankton Collector for Fast Towing 

DiTBiwa the course of an investigation of the 
SagiUa population in a portion of the Irish Sea, it 
became desirable to sample the waters over a large 
area. An attempt was made to devise a tow -net 
which could be ixsed on coasting boats, the speed of 
which is approximately eight knots. An instrtunent 
was designed (Fig. 1 ) on a similar principle to Hardy’s 
model* but with several modifications. It consists of 
a div'ing fin to which is attached the plankton col- 
lector with an internal conical silk net. 



PliANKTON COIXRCTOK FOB FAST TOWINO. The rOOT 

chai ns were shortened for photograph ing. ( Photo , bv 
P. Bond.) 

The body of the plankton collector is a cylinder 
ten inches long and seven inches in diameter with 
cones on each end. The front cone is 6J in. long with 
a mouth opening 2f in. in dian^ter. This size mouth 
opening gave a ratio of one to 6 ‘5 between the oross- 
seotional areas of the mouth and cylinder. The front 
cone is detachable, fitting into the cylindrical body 
by means of a wide collar. The inner end of this 
collar is tapered slightly and rimmed. The moxith 
of a small conical, coarse silk net 10 in. long is fitted 
over this rim and tied ; at this point the incoming 
water is slowed down to its minimum rate of flow. 
A small wide-mouth jar was f€u»tened to the end of 
the net to hold the Altered plankton. The cylindrical 
body of the instrument is bolted along the short 
axis of the diving fin, which is 22 in. long and 11 in. 
wide. To each comer of this rectangular sheet iron 
fin a cliain is attached ; all four ^ains fastening 
through a Jackie by meewis of which the device is 
towed. 

An early model with two side fins was successfully 
tested, through the courtesy of Prof. T. B, Abell, In 
the tanks of the School of Naval Arohiteoture at 
Liverpool. In use, the instrument made from this 
model was unsuccessful. It was unstable and would 
dive only for very short periods. The side fins were 
later discarded, and a sheer-board was substituted^ 
a« described above. In this form it was sucoeasfhUy 
towed from a motor-boat at about five knots. Catches 
of living SagiUa and additional plankton were tideen 
in the jar fastened to the end of the net. These 
catches were comparable to those made at the same 
time in a coarse s{^ tow^net. 

Owing to lack of time for further tests at increased 
speeds, the mstnunent was at once used firom a cwcfo 
coat numing at about eight knots between I4verp0ot 
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and WhiteJmtven. During this trial the div^ fin 
wm found to be too light in construction ; it bent 
under the increased pressure, and the body was lost. 

It is hoped to continue experiments with this type 
of collector in the future. The mstnunent can be 
made inexpensively, and may be of great service for 
collecting uninjurM living plankton quickly over a 
wide area in the sea or in lakes. I am indebted to 
Prof. J. H. Orton for assistance and advice in this 
work. 

E. Lowe Pieucb. 

Dept, of Zoology, 

University, Liverpool. 

Nov. 16. 

* Haray, A, C., 7. Mar, niol 21, 147-177 (Ift'lO) ; *T>Ib- 

covery*' tteport*, U. 467-610 (1986). 


Refractive Indexes of Helium I and II 

The refractive indexes of liquid helium I and II 
have been measured by the use of a Wollaston cell 
as previously desoribedL 

The values obtained for the index for X 6461 A., 
with their estimated errors, were as follows : 

w* - I 1 

Temp. (® K.) CMtlc^l ansle Eefractlvc Index 

He I 4-22 78® 28' ± 20' 1>O2O0 ± 0-0012 0-X09 

He I 2-26 76® 51' 6' 1-0260 d: 0*0004 0-122 

Hell 2-18 76® 61' i 6' 1 0269 ± 0 -0004 0 122 

These values agree with the preliminary value 
1*028 ± 0*006 obtained by Wilhelm and CJove* for 
the index for helium 11. The value of (a* at 2*18® K. 
is 1*0646, which corresponds closely to the dielectric 
constant K ^ 1*0668 •. 

In order to ascertain whether there was any 
difference in the molecular refractivities of helium I 
and II, the observing telescope was set on the critical 
edge in He 11 at 2*18® K. Then the temperature 
was raised through the X-Jjoint to 2*26® K., where 
the density is the same to within 0*00006, In passing 
from one temperature to the other several times no 
change in the position of the critical ray resulted. 
A change of one minute of arc could have been 
detected easily in this way. Therefore the index 
changes by less than 0*00007 in passing from a point 
in He 11 to a point with the same density in He I. 

The work was carried out by Prof. J. O. Wilhelm, 
Mr. H. E. Johns and Prof. Grayson Smith. 

E. F. Buhtok. 

MoLeiman Laboratory, (Director). 

University, 

Toronto. 

Nov. 4. 

^ JohiM, H. B., sad VfUlMlm, S. 0., Canadim J. Retaareht 18. 101 

(1987). 

J., 847 (1936). 

* WoinE«, M., and XeMom, W. H., Uid«n Cmm., 192 A. 


Natural Activation of Papain 
WoBXi^a with late* of Carica papatj/a, we were 
able by difUncent methods (dialysis, precipitation, etc.) 
to separate the natural aetivator from the enzyme 
syatein. 

When solatioas containing the activator were 
added to a latex preparation (‘centrifiigate’) which 
split np fltd^tin, but not peptone, peptone hydrolysis 
was hKhibed ; witb oommeroial papahl, ag^, the 
othhrwiM sm^ peptone hydrolyBis was considerably 
ebhaneed. Mo increase in the hydrolysis of gelatin 


on addition of the natural activator solutions was 
observed ; in many oases a decrease in activity was 
actually produced. The activator solutions showed 
inter alia strong sodium nitroprusside and ninhydrinb 
reactions and gave the characteristic cuprous salt on 
treatment with cuprous oxide in acid solution. The 
solid residue obtained on decomposition of the 
cuprous salt showed the properties of glutathione. 
The admixture of this product with pure glutathione 
did not produce a pronounced depression of the 
molting point. 

On ^ding pure glutathione to ‘centrifugate’ or to 
commercial papain, the induced or, respectively, 
enhanced peptone hydrolysis observed even at com- 
paratively low concentration of ghitathione reached 
the value attained on activation by prussic acid. 
Hydrolysis of gelatin by the same enzyme prepara- 
tions, on the other hand, was decreased by addition 
of small quantities of glutatluone. When, however, 
greater quantities of the latter were added, the 
primary inhibition was annidled, and with oon- 
paratively large ainotmts of glutathione, stimulation 
of gelatin splitting was observed. 

1^0 chemical behaviour of the natural activatoi*, 
and the corresponding action of the natural activator 
and of glutatliione on the hydrolysis of peptone and 
gelatin, make it probable that the natural activator 
is glutathione. A decisive proof on this question 
must await complete chemical analysis. For seasonal 
reasons, some months must elapse before the large 
amount of latex required for the preparation of 
sufficient material for a full chemical analysis will 
become available to us. A final and detailed report 
will bo published elsewhere at a later date. 

Max Fbankbl. 

Hebrew University, R. Maimtn, 

Jerusalem. 

Nov, 2, 

Standardization of Potato Slopes for Bacteriological 
Tests 

It is common to find diffbronoes in the growth of 
sub-cultures of the same bacterium on potato slopes, 
and it also frequently happens that there is a per- 
centage of tmsatisfactory slopes in a batesh of potato 
medium after sterilization. Possibly our experience 
in trying to standardize this medium for work in this 
laboratory may be of use to otlior miorobiologists. 

Thirti^n varieties of potato have been teet^, and 
all of them have l>een used fairly soon after lifting. 
The out blocks are washed in running water for at 
least 12 hours, and then put in test tubes resting on 
a small wad of cotton wool, and the tul>o is filled 
with distilled water until the potato wedge w com- 
pletely covered ; this water is poured away after 
sterilization just before the tube is inoculated. The 
substitution of nonnal saline solution does not 
improve the final character of the slope. We have 
tried various methods of sterilizing to see whether 
this effects the condition of the we^e : steaming on 
three successive days, autoclaving once for fifteen 
minutes at three different pressures, namely, 5 lb., 
10 lb. and 16 lb., and autoclaving for five minutes 
on each of tt^jf sl&sessive days at the same three 
pressures. 

The results from these different methods ore not 
oonolusive. In every case the sterilization has proved 
adequate, since no contaminationB have ooeuired, at 
least within a period of six weeks, but, on the whole, 
the wedges remain in better condition after two ^ort 
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periods of autoclaving rather than after one loxiger 
one. The varieties of potato tested which make 100 
per cent i^od slopes after all treatments are Majestic, 
Epictire, Bed King and King Edward ; those which 
are definitely bad are Katriona, Sharpe's Express and 
King George ; while Arran Banner, Duke of York, 
Dunbar Cavalier, British Queen, Arran Comre^e and 
Great Soot are variable. It is possible that the 
degree of ripeness of the jxitato may be one factor 
which determines the character of the slope in these 
variable oases. 

The bacterial growth obtained on the varieties 
used is also variable, esjHJcially in the cose of pig- 
mented species. There is no question in these oxperi* 
ments that Majestic promotes the greatest and most 
typical growth, while Epicure, British Queen and 
Airan Comrade are also good. Among the other 
varieties there is little to choose from the point of 
view of amount of growth, but the type of growth 
may be different. The following descriptions of 
cultures of a soil species of Flavobacterium when 
grown on potato slopes emphasize this point : 

Dunbar Cavalier. Scanty, pale yellow 
streak, just raised, smooth, glistening, dry. 

Great Soot. Moderate, cream to yellow, 
raised, slightly nodular, glistening, slightly 
moist. 

Arran Banner. Moderate, pinkish, raised, 
slightly nodular, glistening, moist. 

Sharpe's Express. Moderate, canary yellow, 
slightly raised, smooth, glistening, dry. 

It seems that for comparative work it is essentied 
to use the same variety of potato, and from all points 
of view Majestic is a very satisfactory variety. 

D. Ward Cxjtijer. 

Mabki. Dunkley. 

Department of General Microbiology, 

Hothamsted Exx>erimental Station, 

Harpenden, Herts. 

Nov. 4. 


JDecember 11, 1867 

referred to a prelimixttuty *fiaurish* or brandish- 
ing. Last year* I attempted to develop this idea, 
showing that tc&XXco web used in Greek of communi- 
cating preoiadiy the same twirl to a spear ; an 
expla^tion which, if true, incidentally provides a 
very simple etymology for TcdtXXcs. 

The flight of the arrow raises the question to which 
1 should bo glad to receive an authoritative answer. 
Did the ancients, by feathering their arrows with 
truncated wing feathers, arranged in cyclic regularity 
of bias, impart a slight rotary spin to the arrow ? 
Illustrations on va^ paintings suggest this arran^- 
ment. So, too, the modem practice, apparenUy. 
**The fletcher selects feathers from either cme wing 
or other of the bird,**® There is also in DufTs practical 
manual a diagram of a transverse section of a 
feathered arrow, showing^he sorew-like relation of 
the tips of the feathers (p. 128). A correspondent to 
The Ththea (Feb. 17, 1936) writes : *Tt is essential 
that the feathers should curve the same way, to 
im}>art a slight rotary motion to the arrow in flight, 
and therefore, since the feathers curve differently on 
each wing, all three (feathers) should be from the 
same one.** On the other hand, I have often heard 
it stated that the feathered arrow flies steadily — on 
an even keel, so to speak — ^like a miniature aeroplane. 
Sir Gilbert Walker writes of the fimetion of the 
feathers as merely providing resistance at the rear 
end (to prevent the arrow slewing round to fly with 
its length at right angles to its path). This, too, is, 
I think, the popular idea of an arrow's flight — 
compare **as straight and steady as an arrow**. Does 
an arrow rotate ? 

Department of Latin, Biohae0sok. 

University College, 

Cardiff. 

Nov. 3. 

1 CUmUxd Rm., SS, 40-8 (1916). 

• Tmm, PhilMog* Soe., 101-6 (1936). 

* Duff, J., '*Bow» and Arrows**. 


Axial Spin and Weapons of the Ancients 

As one interested primarily in linguistic studies, I 
should like to suggest two points, one in confirmation 
and to amplify, the other a query, arising from Sir 
Gilbert Walker’s article on “Mech^ios of Sport** in 
Natckhj of October 2, 

That the ancients were aware, at least empirically, 
of the steadying influence of a movement of rotation 
about its longitudinal axis on an object also endowed 
with the motion of tremslation. is beyond doubt. 
This spin can bo communicated by the thumb and 
Angers (eis in throwing the assegai) ; or by a cord 
(the ‘becket*) which unwinds and is left in the hand. 
The becket oon^ponds to the Roman amentum and 
the Greek ^tyKoXT], which ate often mentioned in 
oonneidon with the throwing of spears. Sir Gilbert 
cites becket and amentum ; but one can go further. 
In Latin it is curious how constantly the verb torgueo 
(‘twist*) and its derivatives ore used of ihraw^ a 
sjiear. Virgil alone employs Umfoeo and its compounds 
abmit sixty times of hurling projectiles. Tliis was 
pointed out by R. F. T. CrookS who convincingly 
deduced that the choice of the verb ^orgueo im^wd 
the imparting of aaa axial spin. The imposing array 
of evidence which he adduces makes this view muon 
likely than the older interpretation, that 


Boron in Agriculture 

The importance of boron in agriotdtuie is now 
well recognized, and in the recently published mono- 
graph on the subject, R. W. G. Dennis and D. G. 
O’Brien^ have made an oxoellent aurvi^ of the 
information available up to the present time. The 
rapidity with which knowledge on the subject has 
accumulated may be judged by the foot that only six 
years have elapsed since the matter was of purely 
soientiflo interest, whereas now it has become one of 
economic importance. New plants for which boron 
is essential are constantly being discovered, and this 
year it has been established at Rothamsted that 
carrots should be added to the list. Aceording to 
Bertrandand de WaaP, carrot contaix^ 25mgm. l:M>ron 
per kgm. dry matter compared with 2*^5 mgrii. in 
cereals and 76 ‘6 mgm. in all plants being grown 
in the same soil. This relatively low boron content 
of carrot possibly indicates that its need for the 
element is not great, and tlw^t in ocuuiequien^^ 
disease due to its de^^cy is not likely to be 
widespread. 

Rothatnsted Exporiinantal Station* 

HarpendoOr 

OiS. JNt 
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Products formed during the Preparation of 
Ketene 

Tbaoka of naphthalene have bean detected in the 
aoeixme condensate obtained during the preparation 
of ketene by passing acetone vapour over eleotrolytio 
copper heated in a silica tube. 

The naphthalene was isolated fi^om the acetone 
condensate by distillh^ off the acetone and a colour- 
less pungent liquid boiling up to 120^ C. The remain- 
ing brown tar was steam distilled giving a pale yellow 
solid which sublimed to colourless crystals, m.p. 
79-SO* C. These crystals were identified as naphtha- 
lene by piorate (m.p. 140-143® ; 147®) ohlorodinitro- 
bonzene (m,p. 75-76®) and trinitro toluene (m.p. 
92-05®) derivatives. 

As evidence against the possibility that the 
naphthalene may have been due to impurities, 
naphthalene was again detected in similar quantity 
when extra care had been taken to exclude any 
such impurities. 

It would bo interesting to know whether any other 
investigator has detected such a product. 

R, W. Hals. 

Fort Dunlop, 

Birmingham. 

Oct. 22. 


Why Do Stranded Whales Die? 

Whsk a school of whales was stranded on an 
Australian coast, much to the discomfiture of local 
l^elth authorities, I put to various colleagues in the 
University of Melbourne the simple query : Why do 
stranded whales die ? I received the following 
answers, and it was amusing to note that in most 
instances the explanation was oolotued by the special 
study of the colleague interrogated. 

(1) The blood now being acted on by gravity 
oolleotB in the dependent parts and produces ansemia 
of the brain. 

(2) The weight of the body impedes breathing. 

(3) Vital organa are crushed by the great weight. 

(4) The imaoouatomod warmtli, especially if there 
is direct insolation, induces heat stroke. 

(5) The. unaccustomed temperature interval 
between night mid day gives rise to internal cliills 
and probably pneumonia. 

(6) The whales do not die because they are 
strai^ad ; they are stranded because they are dying. 

Perhaps the list can be extended by readers of 
Natork. 

W. A. OSBOBNX. 

University, Melbourne. 

Nov, 1. 


Points from Foregoing Letters 


A COMPLIUTE skull of Sinanthropue pekimnaie 
(female) has been reconstructed by Prof. Franz 
Weidenreich by means of a recently discovered upper 
jaw with six teeth together with other ffagments of 
the facial skeleton previously found, belonging to the 
same species, so that all the essential parts are ba»i9d 
on actual findings. Photographs are submitted show- 
ing a comparison of the reconstructed .skull with that 
of a femede gorilla and an adult male Chinese, 

X-ray photographs obtained by Dr, A. Miiller from 
nickel and gold disks under high -dispersion conditions 
(using the P-line of iron and the a, -line of nickel, 
respectively, as incident radiations) show that the 
X-rays are scattered over a comparatively wide 
ran^. The author concludes that precision ^ta on 
lattice dimensions have to be regaxded as statistical 
averages of figures varying within, say, 1 /1, 000. The 
lattice ^constant* of an individual crystal is less 
reproducible than that of the average. 

An X-ray study of iron-niokel-aluminium alloys 
has led X>r. A. J. Bradley and A. Taylor to put 
forward a new explanation of the properties which 
enable them to be used as permanent magnets. On 
iriow cooling, these materials break up into two body- 
centred cubic lattices of widely varying oonqiositions, 
but in. the permanent magoetio state the two lattices 
rmain coherent. 

Prof. B, Bu^es Qatos submits photomicrographs 
showing that anaphase chromosomes of Trimurn 
sessiZe ana double. Ihe demonstration of this fact has 
impmrhult oonaequences for hypotheses of chromo- 
some structure am behaviour. 

OiWes of blbid^ness in fish (rainbow trout) are 
TCpcM^ % W. Bojditon, due to the presence in 
the ^ of th^ Mrvie of the trematode, IHph^ 
l!he Hfb-history of this parasite 
pa^ of its existence is spent in the 

gut Of b&^ 


A plankton collector suitable for towing at a 
relatively high speed k described by E, liOwe Pierce. 
It consists of a metal cylinder with cones at each 
end and an internal conical silk net, the whole being 
attached to a diving fin. 

According to new exx)erim6ntB by Prof. J. O. 
Wiiliohn, H. E. Jones and Prof, Grayson Smith, 
reported by Prof, E. F. Burton, the refractive 
index of liquid heliiun I at 4-22® K. k 1*0206 and 
at 2*26® K. it k 1 *0269. The latter value is identioai 
with that for liquid helium XI at a temperature of 
2*18® K. when it has the same <lensity. There is no 
abrupt change in refractive index at the transition 
point. 

The natural activator of papain has been separateci 
from the enzyme system of the latex of the papaw 
by Prof. Max Frankel and R, Maimin. Its chemical 
properties and influence on gelatin and peptone 
cleavage respectively make it probable that this 
activator is glutathione. 

The unequal development of bacterial cultures 
grown on ‘potato slopes* from different varieties of 
potatoes is described by D. Ward Cutler and Mabel 
Dunkley. Ea^eriments with Flavobacterium indicate 
that the varieties ^Majestic*, ‘Epicure*, ‘Red King* 
and ‘King Edward* give the best results. 

“Does an arrow rotate ?*’ inquires L. J. D. 
Richardson, who points out that the Latin word 
torques may have implied the imparting of an axial 
spin. 

Miss K. Warington directs attention to the growing 
list of plants for which boron k an essant^ con- 
stituent. The latest additicui to the Ikt is the carrot, 
though its relatively small boron content (25 xngm. 
per kgm, of dry weight) indicates that disease 
due to boron deficiency is likely to be r«u*e in this 
plant. 
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Research Items 


Ctysulline Preparations of Viruses 
Two paperH which describe the preparation and 
properties of liquid crystalline wibstanoes from virus- 
infected ouomnber and tobacco plants have recently 
been published by Messrs. F. C. Bawden and N. W. 
Pirie. The first {Proc, Roy. Soc., B, 123, No. 832, 274-- 
320 ; Aug. 1937) shows that such substances ccumot 
be isolated from healthy plants and that crystalline 
preparations of tobacco mosaic are infective at a 
dilution of 1 in 10^®. Many physical properties of 
virus mixtures are discuss^, and it is interesting 
to note that filters which pass an infectious filtrate 
from plant juice will not allow the passage of ptu-ified 
prepckrations, thus suggesting that the purifieti aggre- 
gate ore larger than those which occur naturally in 
the plant. The other paper {Brit, J, Exp. Fath.^ 
18, 275 ; 1937) considers the relationships between 
crystalline preparations of cucumber viruses 3 and 4, 
and strains of tobacco mosaic virus. All such pre- 
arations have similar chemical composition, and 
ave many physical properties in common. Precipita- 
tion tests and X-ray measurements, however, can 
distinguish between the cucumber viruses and 
tobacco mosaic preparations*- A reasonable similarity 
between the chemical and physical properties of a 
crystalline virus preparation and its pathological 
behaviour is noticeable. 

Invertebrates of Dybse Fj5rd 
Dk. Knud LAsanN’s pape^r “The Distribution of 
the InvortobratoR of the Dybse Fjord, their Biology 
and their Importance m Fish Food’* (Report of the 
Danish Biological Station 41 ; 1937) is an attempt to 
link up the number of animals found on the sea 
bottom with the nximbors eaten by the fishes on the 
same grounds. I'he Macmria 6a^Hca community is 
specially studied for this purpose. The work is in 
three sections, dealing with (1) the composition of 
tile animal community ; (2) the biology of the 

individual species, and (3) the importance of the 
species in the diet of the fishes in the fjord. By means 
of the first and second sections, the author can cal- 
culate the proportion between the percentage quan- 
tities of the individual species on the sea bottom 
and in the fish stomachs. Idothea vtVidw, the 
commonest isopod of the fjord, comes first in numbers 
aa fish food, being oaten by all the fishes investigated 
(7), except tlie roach. Next comes Oani/fnariM locueta 
and the third Lmtid^e/r adapetaus. Tlie roach is entirely 
a mollusc feeder and its extremely rapid growth is 
attributed to its diet, for molluscs are of higli nutritive 
value. MytiUia edvlia, Cardimn Hydrdbia ap. 

(called here %dvm), Littorina NerUina fiuviaiilia 

and Litmiaea ovata are all oaten. There is a great 
preponderance of molluscs in the community which 
make xip about 88 per cent of the average weight 
per square metre, the I'emaining 12 per cent consult- 
ing of crustaceans, worms and insects. It is interesting 
to find that the Hydrobut of the fjord, still unnamed, 
although placed under the heading of H. ulvas, has 
no pei^c larval stage, “Uie whole development 
taking place in the egg from which the animal enters 
the bottom stage directly”. This suggests that it is 
another species and not the true H. uhos. 


Fossil Insects from the Permian Rocks of Kansas 

The American Journal of iSoienca, 33, 81-110 
(1937), contains a paper by the late Dr. R, J, Tillyard 
which forms Part 17 of that author’s series on Kansas 
Permian insfHJts. Under the name of Ehnoa frisec^a, 
there is described what is claimed to be the first 
known Megoeeoopteron from these rocks, the author 
not accepting the view that the contemporaneous 
Protohymenoptera are specialised members of the 
same order. The new genus Kanaaaia is erected for 
the third known Pala^ietyopteron from the same 
beds. An apical fragment 8 mm, long of an early 
dragonfly wing is named Catrypiotaxinmra and made 
the type of a new family of Protanisoptera. In the 
new family Pemiembiidj» there is brought to light 
what is described as an early group of Psocid affinities. 
The remainder of the paper deals witli Neuropterous 
fossils and adds considerably to knowledge of that 
order in Lower Permian times. Most of these appear 
to be allied to the recent family BerotliichB, of which 
archaic living types still remain in Australia. The 
basal half of a wing of Sialoid afl3nities is namo<l 
Promartynovia as the type of a new family of ancient 
alderfiies. It is point^ out that the relationships 
of these early Sialioidoa ore obscure, and better 
material is no^ed before they will be understood. 

Embryology of the Crustacean Anaspides 

In Papera and Proceedings of the Royal Society of 
Taanuinia for 1930 (1937 ; pp. 1-35, pis. i-xiii), Mr. 
V. V. Hickman contributes on important article on 
the embryologicol development of Anaspidea taa- 
maniae. It forms the first account yet published of 
the developtnent of any of the 8ynoarida. Anaapidee, 
it appears, shows, in its development, a close re- 
eemblanoe to the Leptostraca as exemplified by 
Nebalia. The early stages, however, bear some 
resemblance to those of certain of the Entomostroca. 
Thiis the holoblaetio segmentation, followed by the 
formation of an evident blastoooele and the develop- 
ment of an invagination-gastrula giving rise directly 
to the mesenteron, are oases in point. In certain 
other respects, A also resembles the Branohio- 

poda. These are evidenced in the mode of origin 
of the maxillary gland, the long persistence of yolk 
granules, the prolonged dormancy of the embryo in 
the winter egg and in the mode of hatching, A further 
resemblance is seen in the habit of movement in an 
inverted position (when young) on the undendda of 
the surface film in calm water. The author states 
that it is hoped to supplement this paper by further 
examination of the post-embiyonio development. 

Herbage and Forage Seeds 

The le»t three bulletins of the series of six on 
the production of seed of herbage and forage crops 
have now been published by the Imperial Bureau 
of Plant Genetics (Herbage Plants), Aberystwyrt. 
Bulletin 22 (price 5s.), by Gwilym Evans, describe 
the technique which has been evolved at the Wel^ 
Plant Breeding Btatkm for producing seed from 
their various straixts of hay and pasture grasses, 
special consideration being given to time and 
rate of sowing^ isohitioa, maxmrm fiartiliaefS, 
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harvesting, seed conditioning and storing. Bulletin 
23 (prioe 6s.), edited by R. 0. Whyte, is oonoemed 
with the methods used in the production of legume 
seed (lucerne, various clovers, etc.) in different parts 
of the world, and is a companion volume to Bulletin 
19, already publishe<l, which deals with the pro- 
duction of grass seed from a similar point of view. 
Bulletin 24 (price 2s.), by F. J. Crider and M. M. 
Hoover, gives an account of the collection of native 
grass seed in the Croat Plains, United States, and 
will bo of particular iutoreet to those in the more 
arid grassland countritw where erosion is a problem, 
as it contains illustrations of typical grasses which 
are being produced in connexion with the soil oon- 
scivation prograrmno of the Great Plains district. 

Arctic and Antarctic Diatom Floras 

Thk report on the diatoms collected during the 
Australasian Antarctic Expedition, 1911-14 (^ien- 
tifio Reports. Series C. Vol. 1, part 1, Pp. 82+6 
plates. Washington : U.S. National Museum. 9s.) 
emphasises the wealth of the diatom flora of the 
arctic and antarctic areas. Dr. Mann suggests that 
the high percentage of carbonic acid held in solution 
owing to the low temperature and the long*continuod 
light during the summer season may be significant 
in this connexion. In contrasting the two areas, the 
striking dilferenoo is that the arctic species are small 
and relatively simple in constmction, whilst the 
antarctic forms are large and elegant in form and 
ornamentation and include many foinis common to 
temperate and subtropical seas. Dr, Maim points 
out tliat owing to the distribution of the land masses, 
wide open seas nm down to the antarctic and include 
various southerly currents, whilst the arctic seas are 
more enclosed by land masses and even in the 
Atlantic, the only northward current is that running 
along Scandinavia towards Spitsbergen. Tlie species 
recorded are listed and described. 

Incompatibility and Sterility in Sweet Cherries 

Thhi results of an exhaustive survey of cherry 
varieties in respect to the above properties have 
recently been presented by M. B. Crane and A. G. 
Brown (J. Pom. and HorL Set,, 15, 2, 86; 1937). 
Conclxisions drawn from more than 236,000 pollina- 
tions are discussed and the i*e8ults presented in tables 
which should prove of great value to the cherry 
grower. Incompatibility in the sweet ciierry is due 
to the failure of the pollen tubes to complete their 
growth down the tissue of the style, with the result 
that fertUization cannot take pl^e and the young 
‘fruit’ ceases ^wth and falls from the tree at an earljr 
stage. This is distinguislied from sterility, wliioh is 
expreeeed by non -viable pollen or imperfectly de- 
vel<^)ed ovules, being more apparent on the female 
than the male side. InoompatibEity is determined 
by gi^tic ^tors which control pollen-tube growth, 
and it seems th&i under normal conditions pollen 
cannot function in the style of a plant carrying the 
same factors as the pollen, AJl the varieties examined 
exhibited 8elf<^incompatibility without exception, 
whilst oross^incompatibility was common and always 
reoiprocedly expreMod. The yields from compatible 
orosaes showed ocm^iderable vmmtion, which though 
largely due to indirect factors such as age of tree and 
previous cro[^fltig, was undoubtedly due in certain 
oases to affect of generational sterility on the 
F^pdrtion Of fruits wh^ set and reached maturity. 
Ilio generioal aspeo^ of the results are discussed and 


the practical applications indicated. Though many 
factors such os disease, nutrition, climate, etc., affect 
the initial setting of the fruit and the ultimate yield, 
it is clear that effective pollination and fertilh^tion 
are essential. In view of the general occurrence of 
self-incompatibility and the frequency of cross- 
incompatibflity, no variety of sweet cherry should 
bo planted in complete isolation either as single 
trees in private gardens or as large blocks in oom- 
meroial plantations. Care should be taken to inter- 
plant varietieB which ore known to be compatible 
and which flower at the same time. 

A New Fungus Gall 

Thk fungus Cyttaria septentHonalis causes the 
appearance of a upon Fagus Moored in southern 
Australia. It is rather infrequent to fln<l that an 
operculato member of the Pezizales has buoIi on 
action upon a living tree, and the structure of galls 
formed by this fungus has been investigated by Miss 
Janet M. Wilson (Proc. Linn. Soc, N.S. Wales, 62, 
Pt«. 1-2 ; 1937). Wedge-shape<l areas of infection 
appear on the small branches, and although the galls 
may grow to a considorable size, they do not appear 
to rt^strict the growth of that part of the tree upon 
which they occur. Secondary xylem and phloem, 
cambium and cortex are all invaded by mycelium of 
the fimgus, and each region is enlarged by the 
abnormal mtiltipUoation of colls. HausWia of the 
fxuigus approach the nucleus of a living cell in the 
host, and coil around it, but do not cause death. 
Initial infection appears to bo associated with the 
cambitun, and the fungus often lies dormant for a 
season, before it initiate the formation of a gall. 

Ecology of Tomato 'Spotted Wilt' Virus 

A VBBY extensive study of the incidence of ‘spotted 
wilt’ disease in field plots of tomatoes in southern 
Australia has been inade by Dr. J. G. Bald {BtiU. 
Comicil for Sci, and Ind, Research, No. 106, Mel- 
bourne, 1937). Records of infection were made for 
nine years, and yielded a number of interesting 
remilts. Tho degree of iixfection rose tliroiigh the 
growing i)6riod in a series of snooossive maxima 
which apparently represen te<l the emergence of suc- 
cessive broods of the transmitting insects Thrips 
ialjaci and FranklinieUa insularis. High tenqiaratures 
usually increased the rate of infection, and within a 
range of abotit 16 yards from a source of infection 
every plant bad an equal chance of contracting the 
disease. It required isolation by distances of 200-800 
yards before the spreeul of infection was st^riously 
reduced. Migration of thrips from overcrowded 
populations upon plants of Solannm nigrum and 
Lycium ftrroedssmtt also accounted for considerable 
infection in spring, and it was possible in all cases to 
find a positive correlation between the degree of 
infection and tho relative number of transmitting 
inseots. 

Structural Geology of Maryland 

Voi^. 13 of the reports of the Maryloml Geological 
Survey is of ge^al interest to geologists because it 
contains a detailed aecoimt of the methods used in 
mvestigating the structures of cryetaUine rooks and 
a fine series of examples of the a|>plication of tliese 
methods. Ifiitherto, much of the more recent relevant 
literature has been in German. The Piednoont 
Province qf Maryland includes oaxrq)l6xes of igneous 
rooks which were intruded as molten masses into 



1020 


NAT 

rcHsks already metamorphosed. Both were then 
agsun subjected to forces which furtlier transformed 
them. Ernst Cloos shows how the various types of 
rook behave imder stress and summarizes the methods 
by means of which the available evidence can be 
pieced together to yield a picture of the former 
conditions and history of the region. H, G. Hershey 
gives an account of the structure and age of the 
Port Deposit Qranodiorite complex. The ovoidal 
gneiss-domes near Baltimore are shown by 0. H. 
Broedel to have originated aa a result of earth move- 
ments which began in Pre-Cambrian time. A volcanic 
complex in Cecil County lias been studied by J. 
Marshall. The history is one of isoclinal folding, 
fracture oloavagc, intrusion of gabbro, injection of 
granodiorite followed by dykes and veins, and finally 
development of oataclastic structures along shear 
zones. The statement in the preface that **The 
volcanic activity is the oldest geological incident in 
the history of this region since the lavas include frag- 
ments of all subsequent rooks formed prior to the 
close of igneous activity after the invasion of the 
gabbros and granites which now form the rooks of 
the Susquehanna Gorge* ^ is not very helpful. The 
Baltimore Gabbro consolidated aa a sauoer-like body 
between adjoining domes of Baltimore Gneiss. Made 
olaaaio by the well-known work of Williams half a 
century ago, it has now been thoroughly re-studled 
by C, J. Cohen. Primary flow-lines are <^tinguished 
from superposed structures due to subsequent de- 
formations. The volume also contains an account 
of the Upper Cretaceous stratigraphy of the coastal 
plain of C^il County by C. W. Carter. 

Sanriku Earthquake Seawaves of 1936 

lar 1896 and 1933, and to a less extent in 1897, 
the north-east coast of Japan suffered from the ses- 
waves resulting from great earthquakes. On November 
3, 1036, an earthquake, strong enough, like the others, 
to cause slight damage on the adjoining coast, 
occurred in the same region of the Pacific. Mr. N. 
Miyabo (Bidl. Earthg. JRea. Irutt, 15, 837-844 ; 1937) 
has described the small seawaves, about one foot in 
range, that were recorded at seven stations on the 
Japanese coast. The interval between the time of 
ocourronoe at the origin of the earthquake and the 
first disturbance on the mareogram, ranging from 
28 min. to little more than an hour, enabled him to 
estimate the distances of the origin from six of the 
stations, and thus to obtain the position of the epi- 
centre in let. 38*0® N., lo^. 143*0®E. It is interesting 
to notice that all four epicentres lie on a curve roughly 
parallel to the coast, alraut 90 miles in length and the 
same distance from the coast and coinciding nearly with 
the isobath of 3000 metres, the epicentre of the latest 
earthquake occupying the most southerly position. 

Crystalline Vitamin A 

Ax.thouok the existence of vitamin A was proved 
so early as 1918, its isolation is only very recent, 
and a provisional standard based on the extinction 
coefficient of a concentrate has been in use. H. N. 
Holmes and K. E. Corbet (J. Amer. Chem. 69, 
2042 ; 1937) now describe the preparation of a sub- 
stance crystaUizing in pale yellow i^eedles, melting 
at 7*6-8*0®, and having the very high e^inction 
ooefiRoient of 2100, as compared with the highest 
previous volxie of 1700 and the provisional standard 
of 1600. The substance kiegardesi as puimvits^^ 

It was obtained from the liver of three different 
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species of fish by a process of fractional freezing and 
cold filtration, and the addition of water to a solution 
in methyl alcohol. The biological assays give about 
3 million international units per gram. The molecular 
weight by freezing point lowerii^ was found to be 
294, whilst Karrer's formula, Ct«H»aO, for vitamin A 
requires 286. It was found that extinction measure- 
ments with the spectrophotometer should be made 
instantly after dilution with ethyl alcohol, since the 
extinction coefficient changes rapidly on standing and 
indications of a new absorption band a|^>ear, perhaps 
as a result of chemical change. The combustion 
analyses of the substance gave 0 «« 83*28, H « 10*44, 
whilst Earrer's formula requires 0 83*84 and 

H »= 10*56 per cent. 

Liquid Parahydrogen *» 

Thb molecular volumes at saturation of liquid 
normal hydrogen and parahydrogen have been deter- 
mined by K. B. Scott and F. G. Briokwedde (J. 
Beseardi Nat. Bur, of StandardSf 19, 237 ; 1937), who 
find that parahydimgen has a higher molecular 
volume, the expansivity being only slightly greater 
than that of normal hydrogen. The change in mole- 
cular voltime in passing from orthohydrogon (mole- 
ouloB rotating) to parahydmgen (mole^es not 
rotating) is opposite in direction to the oliange 
observ^ with other substances in passing from 
rotating to non-rotating states. An explanation is 
given l^od on the sma^l moment of inertia of the 
hydrogen molecule so that the orientation of the axes 
of the molectiles of parahydrogen can have a random 
distribution in tlie liquid and solid phases, and hence 
the state of non-rotating parahyd^gen is like that 
at high temperatures in other substances whose 
moleo^es are rotating. The discussion involves a 
detailed consideration of the intermolecular forces 
for the two kinds of hydrogen molecule, the repulsive 
forces arising from regions of high electron density 
in neighbouring molecules being different. It may 
be mentioned that E. A. Long .and O. L. I. Brown 
(J. Atner, Chem. Soc,, 59, 1922 ; 1937) find no 

essential difference in the p, v, t relations of normal 
and parahydrogen gases at low pressures from the 
boiling point to 55® K. 

Conductance of Mixtures of Strong Eltctrolytoi 

AnTBOiTOK the simple theory of Kohlrausob 
indicates that the eieotrioal conductance of a mixture 
of strong electrolytes is additively composed of the 
separate ionic mobilitieSi caloulations by Oxisager and 
Puoss based on the modem theoipr of electrolytes 
indicate that the decrease in velocity of an ion due 
to tlie field effect is a function of the properties of 
all the ions in solution, and a deviatum from the 
additive law is to be expected. Expedmental mrults 
fotmd by Bray and Hunt in 1911 showed good agree- 
ment between observed and calculated vsuuas at low 
concentrations, but at higher conoentratkms the 
observed mixture effect appeared to be about hilf 
that calculated. In these expeiimenta, of 

hydrochloric acid and sodium chloride were Uaed^ 
K. A, Krieger and M. Kilpatriok (J. Amar, Oh^* 
8oc»» 59, 1878 ; 1937) Imve now investigated 
of lithium and potasshim chlorides. The aame restfit 
is found, name]^, that the observed change is abMt 
half that oal<mlaiM»d by Qnaager and Enoss at 
concentrations and to a^^ with it at 
oonoehtratioiia. Ko ekpMimti^ Of the^ diacfCtianAy 
iS ’ofNed. 
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History of Science and Technology 

Fourth International Congress 


T he fofurth International CongreHs of the History 
of Science and Toolmology was held in Pra^^ne 
on September 22-27 under the presidency of Prof. 
Quido Vetter. A few days prior to the Congress, 
Czeohoslovakia bad bo^ struck a cruel blow by the 
death of the President-Liberator of the Czecho- 
slovakian Republic, Dr. T, G, Mosaryk. The 
delegates to the Congress assembled on the day of 
the funeral, and as was to be expected at such a 
time of national moiuning, the Congress opened 
under a cloud of sadness. The social functions 
previously announced did not take place, but other- 
wise the whole programme of work was completed. 

The conference, which was most successful, was 
attended by about two himdred and fifty members, 
including a distinguished group of Czechoslovakian 
scholars and soientido workers, as well as by dele- 
gates from twenty-four other countries. Official 
delegates had been sent by the Governments of the 
Argentine, Austria, Bulgaria, Great Britain, Italy, 
Latvia, Mexioo, Rumania, Spain, Sweden, Switzer- 
land and the United States, while the leading foreign 
academies of science, soientido societies and univer- 
sities were edao represented. The absence of 
representatives from Germany, however, was notice* 
able. 

The meeting coincided with the one hundred and 
dftieth anniversary of the birth of J, E, PurkynS, 
the famous Czechoslovak biologist, and delegates 
were invited to take part in the international celebra- 
tion and conference which had been arranged by the 
PurkynS Society to commemorate the occasion. A 
visit was also made to the tomb of PurkynS at 
Vyfehrad. It hod previously been recommended to 
the International Academy that the Congress should 
deal with tlie development of sciences in the eighteenth 
CMitury and in the first half of the nineteenth century, 
while as a second subject the *\History of Science in 
Instruction^* was proposed. 

The opening session of the Congress was hold in 
the well-appointed Purkynd Hall of the Institute of 
Medicine, at the University of Charles IV, under the 
presidency of Prof. Q. Vetter, president of th© 
Congress, The delegates were welcomed on behalf 
of the Ozeohoslovakian Government by Dr. E. 
Franke, Minister of Public Instruction. Prof. Charles 
Singer, who led the British delegation, oommtmicated 
friendly greetings and good wishes from Great Britain 
for the success ^ the oo^erenoa, and similar messages 
of good will were expressed by several other foreign 
delegates^ The inaugural address was then given by 
Prof, Boh* N&meo on the subject ‘*From Newton to 
Darwin*’. 

Op, the fotiqwing day an address on **Tho Spirit 
of Sdciice ihHktoiy’*^w given by Prof, Singer before 
one the plenary sessions of the Congrass. He 
pointed 0 t(t ihat the ultimate aim of the sokoitiflc 
mood^— as bf other great .moods, the religious 

and the aTtis<^er-4» to integrate the outer with the 
inner rnKutii. ssnpliwiiM the seientido mood 
muattdhnti^ 

thbl thc^ based on 

fat^ienv^^ nationality or olasa, and 


showed that science is of all studies the most tnruly 
man -wide, humane and international. 

Prof. G. Loria of Genoa gave an Interesting account 
of a study of the geometric representation of values 
in the different epochs in the history of mathematics, 
and indicated tlic conclusions he had deduced from 
these resoarchftH. Dr. Joseph Mayer of Washington 
flirected attention to the leasotm w’hy the social 
sciences lag behind the physical and biological 
sciences, which have moved forwiird with tmpro- 
cedonted rapidity during the last hundred to hundred 
arul fifty years. He showed that, at any rate in the 
light of the history of science, we can at least under- 
stand why there is so much uncertainty, hesitation and 
apparent misunderstanding in contemporary efforts 
to solve social problems. Other addresses given 
before the plenary sessions included “Tlie Biological 
Cosmologies of the Nineteenth Centiuy** by I^f. 
Otto Grosser, “The Development of Apiculture in 
Ozeohoslovakia” by Dr. F. Lorn, *‘The Beginning of 
Scientific Life among the Rumanians” by Prof. 
Valerin Bologa, “Purkynd and the Cellular Theory” 
by Prof. F. K. StudniCka. 

The work of th© Confess itself was divided into 
six xnain sections, namely, (o) general science, (6) 
matheniaticB, (c) natural science, (d) medicine, 
(e) agricultiue, (/) technical science. Approximately 
one himdrcd and fifty paf>6rB, which covered an 
extremely wide range of subjects, were scheduled 
for presentation and discussion at these meetinge. 
A memorial meeting was held on the ocooeion of the 
one h\mtired and fiftieth anniversary of the birth 
of J. E. PurkynS, mider the ssgis of the PurkjmS 
Society, in the Pantheon of the National Museum on 
Saturday, September 25, when representatives of 
universities and scientific societies oommemorateti 
the genius of that eminent man of science. Tho 
Minister of Education, Dr, Emil Frank©, addresafnl 
the meeting on behalf of tho Ckeohoslovak Govern- 
ment, and Prof. B. N^mec gave an appreciation of 
PurkynS’s work. 

Th© success of tho Congress was assured by the 
cordial hospitality extended to the delegates by the 
people of Czechoslovakia, and by the well-organized 
an^angemonts made by the committee, llie delegates 
were able to visit the many historical building and 
monuments with which Prague is so richly endowed, 
and were privileged also to inspect the library of the 
monastery of Fctoioiistrats at Strahov. Excursions 
were also mad© to Karlstein, Kfivoklit, Blatnd and 
Strakonice. 

A special exhibition of documents relating to the 
“History of Science in Czechoslovakia” was arranged 
in the Clementinum, and in the National Museum 
by the organizing oommittee with the co-operation 
of the National Museum, the National Library eaid 
the University, whOe a catalogue of the exhibits was 
speoially pre^red for distribution to the members of 
theOongr^. Aneidiibiticmofdomun^MitsandpQrsonal 
rdios mating to J., E. Ihxxkyxd^ was also arranged by 
tha iSfrkynd Another exhibition, of mcKlern 

soiehiifio and technic^ literature in Czeohoslovakia, 
was #eciall^ attanged, and attracted mudi attention. 
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At the opening coromony of the exhibition in the 
Clementinuxni the delegatee enjoyed a performance 
Ui ancient Bohemian polyphonoue music eung by 
the Bohemian madrigalkta conducted by Prof. B. 
Spidra. Tliis improvised concert deeply impressed 
the visitors, as cdso did the compositions of Kejoha 
and Mozart played in the large hall of the Wallen- 
stein Palace by the Prague brass quintette. The 
peifonnanco of Weber’s “Oberon” in the Pirague 
German Theatre, and that of Smetana’s ’’Libule” 
Ui the National Theatre, as well as the oonoert 
of the Czech Philharmonic Orchestra at the 
Smetana Hall conducted by Mr. Rafael Kubelik, 
oifereti further opportunities for the delegates to 


become acquainted with the cultural life of Czecho- 
slovakia. 

Among the resolutions submitted and approved 
at the &al meeting of the Congress was a proposal 
that history of science should be included in the 
teaching of secondary and high schools, and also a 
request for the publication of Isaac Newton’s 
correspondence. 

An invitation from the Swiss Government to hold 
the next congress at Lausanne in 1940 was aooepted, 
and Prof. Arnold Raymond, formerly rector of the 
University of Lausanne, was elected president. An 
invitation from the Brazilian Government to an 
extraordinary congress in 193H was also accepted. 


Overvoltage in Light and Heavy Water 


B y means of tlie polarograpliio m«th(Ki with a 
dropping niercttry oatlu^e, Prof. J. Heyrovsky, 
in collaboration with Dr. J. NovAk, has been able 
to advance knowledge of hydi'ogcii overvoltage 
{CoU, Czechotilovah Chem. Oom,, 9, 207, 273 and 344 ; 
1987). By this delicate method they were able to 
register significant differences in oturrant voltage 
curves in light and heavy water, with special reference 
to hydrogen overvoltage. Tliey find that in O’OOl N 
hydrochloric acid in ordinary water at 20'^ 0. the over- 
voltage differs from that in 99*6 per cent deuterium 
oxide by -f- 87 millivolts ; in 94*6 per cent I>|0 
by 68 r^livolts ; in 76-6 per cent D,0 by 31 mv. 
and in 49-8 per cent D|0 by 16 rav. At 60® C. the 
differences with the purest heavy water is -f 71 milli- 
volts. The factor b in Tafel’s term, b log t, is 113 
millivolts at 20® C. in heavy water and 102 in light 
water. 

The tileotro-reduction of hydrogen peroxide is 
similarly inhibited in heavy water. On the other hand, 
the electro -reduction of oxygen, and of maleic acid 
in acetic acid solution, and the electro-deposition of 
thailoiw ions in heav^ water proceed at an unchanged 
potential or at a distinctly more positive one than in 
light water. The theoretical significance of these 
experimental results is discussed by Prof. Heyrovsky, 
who gives a general theory of hydrogen overvoltage 
which appears to account well for the observed facts. 
He reganls the electro -deposition of the isotopic 


hydrions as indifiereat, but the ©volution of hydrogen, 
including its molalization, as 5*4 times leas in heavy 
water ; 6*4 is the ratio of the ionic products of HtO 
and DgO, and signifies that the rate of dissociation 
of water is 5*4 times that of deuterium oxide. The 
molalization takes place tlirough the interaction of 
the deposited hydrogen atoms with the hydrions of 
the solution : 

H -f 

The fonnula finally deduced for the overvoltage is 


Jr t 


where ci> is the mean adsorption coefficient of the 
fmhly formed hydrog^ moleculea, CxitO, Gson and 
Cd,o denote file mol^ fiwotions of the solvent, and 
•^1 + Kt) and are the dissociation constants 

of H|0, HOD and D^O respectively. 

The validity of the equation has been tested by 
substituting osculated quantities of light and heavy 
water, and the observed results are in good agreement 
with theoretical requirements. l^e eledtrolytio 
separation coefiftcient for the hydrogen isotopes at 
cathodes with large overvoltage is dependent on ^ 
composition of the mixture and cm the current density. 
The mean value of 5*4 should increase to 50 in con- 
centratod heavy water and decrease to 2 *7 in ordinary 
water. 


Employment of University Graduates 


Y ear by year some 15,000 students enter the 
imivereitieH of Great Britain. Their intentions, 
hopes and aspirations and those of their parents and 
otlicr counsellore arc almost as various as their 
Iiedigrees, but they are admitted on the assumption 
that their undergraduate years are to be dedicated 
more or less to preparaGon for their life’s work, 
and the shaping of university policies is to a large 
extent determined by that ideal. In their careers 
after the completion of their imdergraduate courses, 


the value of that preparation is tested, and the 
employment of graduates is, obviously, a matter of 
oopo^ not only to them but also io university 
administrators and tp the oomihumty as a irhols. 

The University Grants Cozximittee in its 
quennial report published last year de6lt at otmmite ^ 
able l^^gth vrith p^bletps of student numbofa 
employment. the Natimu^ Unloh of 

Btud^^ held a Oongr^ at Sou^hamj^im oo< A0>il 
1-6, at which these 
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diHCuwiion, the aotue4 title given to the Congrens 
being ‘‘Training for What The subject was ohosen 
after a serious and sustained effort on the part of 
the National Union (in association with local unions) 
to oluoidate some of these problems — an effort 
frustrated to some extent by wsixt of statistics. 

For the university statistician, a student oeaacs 
to exist from tlie moment when he ceases to be an 
active member of the imiversity, and in the absence 
of authentic statistical data, oj^y conjectural, vagxio 
or paitial answers can bo obtain^ to such questions 
as : How many graduates, with what qualifications, 
were seeking employment twelve mouths after leaving 
the university 1 How many specially prepared for 
certain vocations liave accepted employment in other 
fields ? 

'fhis matter of the lack of ofiioial statistics of 
omploynient of graduates was repeatedly mentionoti 
in the University Grants Conunittee’s ropoH, but 
without any indication that the C^onunittee thought 
anybody ought to do anything about it. The Congress 
report stresses the importance of a comprehensive 
knowledge of the actual facta about graduate employ* 
ment, and takes the view that it is ‘up to‘ the univer- 
sitics to aoc^uaint themselves with the practical 
rctsults of then* methods of undergratluat<^ education. 
Foremost among the topics deait with by one of the 
throe sections of the Congress, the Commerce and 
Industry section, was “the work and functions of a 
univoi’sity appointments board’*, the pressing iin- 
portanoo of which had been omphasiKod last year by 
the Univemity Grants Committee. The insults of 
the discussion of this topic were formulated as a 
series of definite recommendations, now published in 
an appendix to the report, including one to tlie effect 
that eveiy university appointments board should be 
charged with the duty of obtaining information about 
the employment (including unemployment and mis* 
employment) of graduates, and tabiilathig it in 
standa^ieed formSi 

It is worth noting that in the case of the University 
of Wales, the matter is somewhat simplified by the 
fact that ©very graduate is, by virtue of graduation, 
a member of the Guild of Graduates of the University. 

A valuable report by the secretary of the Guild on 
“Graduate Unemployment in Wales published as 
Appendix X) to the Congress report, shows that the 
Guild’s standing committee is a restwooful and 
influential body. The report is based mainly on 
replies to 2,250 gt*Mt»onnatretf distributed last 
November. The fact that only 60 per cent were 
answereti suggests that something more oompeUing 
then membership of a guild is necked. 

So much for statistics. The Congress discussions 
ranged over many other imiportant matters, among 
them being the prospects of increased 
of graduates in primary schools and in the local 
government services. 

As pointed out in an article in TAe Tinh^ Educa- 
tional Supplement of September 4 on “Openings for 
Gradates*’, the primary schools i^sent a field of 
service second to none in national importance. The 
rapid eaqpanaion o^ requirements for secondary 
schools since 1902 has had a most unfortunate result 
^ regards staffing of the elementary schools. The 

idea ot attrsetifig recruits for these schools from 
among Uauversi^y was allowed to laps© and 

a obavnge ef between th» teachers in the 

those in the secondary and ‘public’ 
^0^ established. The graduates 

who now find iW hito elementary schools do 
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so, in general, with reluctance, having failed to 
obtain employment ui secondary scliools (for which 
their training was designed to fit them) and are liable 
to be regarded with disfavour by thoir oo-workers 
on that accovmt. Some apj)roaoh towards unifleatixm 
of conditions of service in the elementary and 
secondary schools s\igge8ts itself as a promising first 
step towards remedying this unfortunate state of 
affairs, and one of the Congress resolutiojis juoposed 
that the Onslow Uonunittee in its investigations 
into salary scales should bt? urged to remedy the 
more glaring inequalities. 

The situation is aggiavated by tlie fact that many 
of the students in the teacher -training depaHments 
not merely dislike the idea of teaching in elementary 
schools but do not really wish to teach at all. “Many 
of them,” says the report, “had obtained a Board 
of Education grant because it was the only way by 
which they could obtain the benefits of a imiversity 
education, while others hod drifted into teaching 
through the absence of any apparent alternative”. 
While lamenting this result of tho Board’s system 
of grants, affecting both elementary and secondary 
schools, it is well to remember that dissatisfaction 
with tme’s work is a complaint by no means peculiar 
to tho teaching |>rofession — oi' to the present age 
(Horace satirized it). Tho Education section of the 
Congress suggested as a remedy “the institution of a 
greatly increased number of scholarships or grants 
which, while they would still eator for the needs of 
the poor student, would not bind the holder in 
advance to the pursuit of any particular ciareer”. 

As regards the reonutment of graduates for the 
local government fjervices. it is perfectly clear that 
local authorities are proof against persuasion in the 
form of impressively wordccl recommendations sup- 
ported by apparently flawless arguments such as arts 
to be foimd in the fhial report of the Royal Com- 
mission on Local Government, tlie report of the 
Hadow Departmental Committee on Qualifications, 
Recruitment, Training and Promotion of Local 
Government Officers, and tho ropoits pf the University 
Grants Committee. Mr. Chuter Bdo, clvainnan of 
the Surrey County Council, addressed the Professions 
and Public Hervioes section of the Congress on this 
subject. He suggested one -year post-graduate courses 
in the principles and practices of local goveniment, 
and that tho imiversitias shoxild agitate for the 
institution of competitive examination for appoint- 
ments to local government servico. Disciuusion of 
these and other suggestions led to the adoption of 
resolutions that the N.U.S. should consider oo-opera- 
tion with professional associations such as the 
National Association of Local Goveniment Oflicers 
and that university authorities should be approacbod 
in the matter of courses of traming for tlie public 
Borvioes including courses open to persons already 
in local government service. It bad transpired in 
the course of discussion that in London and Liver- 
pool time is allowed to local government employees 
for attendance on university courses, and it woe 
thought that in tlie general adoption of such an 
arrangement was to be found a hopeM line of 
approach to the desired liaison between universities 
and local authoriticB in relation to appointments. 
Sir Richard Livingo^ne's jplea, in his address on 
September 6 to Section L of the British Aasociation, 
for adult education of a new type^ should help to 
speed sitoh a movement. 

The ever-growing corm^exity of the modem world 
is eontinually throwing up new ojjportunities for the 
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employment of trained int^lligenoe* The report takes 
the view that imlvereity etudenta are too prone to 
ignore all avenues to worthwhile occupations other 
than the beaten paths of teachings medicine, engineer^ 
ing, law, civil service, the church and set courses in 
industry and oonunerce. *'Arts graduates, especially, 
rarely think of any possible occujiation other than 
teaching**. Such considerations point to the need 
for more recourse to vocational guidance. A first- 
year course on careers, available for all students, was 
advocated in an address by Prof, J, H. Jones of the 
University of Leeds. Tt shouhi aim at “the develop- 
ment of some conception of citizenship and social 
responsibility** and should be given, not by an appoint- 
ments offioer but by a number of persons experienced 
in their profession and in the life and purpose of a 
university. It should be voluntary, but time should 
be allow^ firom existing first -year courses to enable 
students in all faculties to attend. The Congress 
recoi^ded its approval of the introduction of such 
orientation courses ooujiled with a recommendation 
of vocational guidance by ‘careers masters* in schools 
and appointments boards in tmiversitios, mutually 
co-operating. 


Di^ember il, lS»7 

The question of limitation of eutry into universities 
has an obvious bearing on graduate employment. 
This prickly subject is touched on in the report some- 
what gingerly. Fably gmeral agreement was reached 
in discussions in the Commerce and Industry section 
that universities ou^t to select from among can- 
didates for admission only those capable of a dis- 
tinctively luiiversity type of education, “an education 
in which the student is not so much taught as pro- 
vided with the tools for the acquisition of knowledge 
and technique**, others being referred to suitable 
institutions providing higher education of a technical 
character. Presumably such a selection would bf> 
made after a brief probationary period of membership 
in the university. The report recognizes that any 
recommendation from a student body that there 
should be any limitation *uf educational opportunities 
might be open to misconstruction and abuse, anil 
suggests, therefore, that the whole matter shovdd be 
inquired into further by a thoroughly competent 
commission. The matter is certainly one of enormous 
importance, but it is difficult to imagine the desired 
reform being effected without infringing the autonomy 
of the universities. 


Engineering Progress in the Navy 


I N taking office, for a second term, as presi- 
dent of the North-East Coast Institution of 
En^eeirs and Shipbuilders, Prof. C. J. Hawkes 
fielivered cm address in which he reviewed some 
recent history of the engineering branch of the 
Royal Navy, established by Orders in Coimoil just 
a humlred years ago. He referred in particular to 
the period of Jiis own service, dating from l&OO, 
wlien great difficulties were being encountered with 
large water-tube boilers of the BeUeville type. Small- 
tube Thomyoroft boOers had given good results in 
H.M.S. Spe^y in 1893. Tlie decision in 1894 to install 
Belleville boilers in the 25,000 h.p. cruisers Pmmrfnl 
and Terrible was a momentous one and raised a 
stonn of protest. The trials were satisfactory and 
demonstrated the weight-saving advantages, but 
later performance was disappointing, breakdowns 
were frequent and leakage was excessive, thus giving 
point and momentum to the attacks in Parliament 
and Press. The committee set up to investigate, 
however, confirmed the advantages and greater 
suitability of tlic water-tube as compared with the 
cylindrical boiler for use in the Navy, Improved 
methods of construction and the installation of 
special n^hinery in the dockyard enabled the Belle- 
ville boilers to give good service, but owing to 
inherent defects, including the long water and steam 
course of about 170 ft., some irregularity in water 
circulation and the deformation of tubes by lo^ 
lieating, it ultimately gave place to more modem 
designs. 

In 1904, oil fuel as a supplement to coal was 
sanotioned, and se^^en years later it was decided that 
all hew cruisers and battleships should be designed 
to bum oil only. Although this wan a ohaj^ of 
gwt national importance, it aroused none of the 
violent passions associated with the inl^uotion of 
the iai^-tube water-tube boiler. From the er^iiheer- 


ing point of view and that of the ship as a %htiiig 
unit, oil firing has several important advantages over 
hand-fiired coal for steam raising. As native sources 
of supply are as yet quite inadequate to meet the 
needs of the Navy even in time of peace, the position 
is a difficult one, but so necessary is it that the 
Admiralty has decided to continue its use for steam 
raising in the Fleet. The production of oil fuel 
from coal is therefore being encouraged. 

Up to 1900 all warships were propelled by re- 
ciprocating steam engines; the T.B.D, Viper was 
the first to have turbin^. There were early dimoultios 
in operating turbines at cruising spe^ and at 
full speed, but these were so far overcome that in 
1906 it was decided that all fbtirre warships be fitted 
with turbine machinery and, in that year, the 
Dreadn&iJtghty the first turbine-driven batttohip, was 
laid down. At first turbines were direct-oouf^ed to 
propeller shafts, but from 1911 gearing was used, 
resulting in inoroased proinilsive e&ienoy and 
reduced fuel consumption per shaft horse-power. 
The lubrication of multiple-thrust blocks was a con- 
stant difficulty and the author quotes a case in which, 
at a certain speed, the fiow was reversed and oil from 
the thrust -block wells overflowed from tlie oil boxes 
situated 10-12 feet above the A system of 

forced lubrication was thereupon devi^ and 
worked without trouble, but the real soluHon came 
with the inventitm of the Miohell thrust-block, 
which alone has made present-day sbhfr loads 
firactioable. 

Frof. Hawkea gave figum ehow the savi^ of 
weight and space which baa resulted frotn thei^ 
other improvements, more marked are 

accompanied by greater and 

Further advances may he looked to bi!lt it 
borne in that in imva} de^n to 
tions which do net 
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Electrification of the Paris-Orleans and Midi Railways 


T he read oa November 18 by Mr. A. 

BAoheue^ at a joint meeting of the Inatitaiion 
of Eleotrioal Engineers with the British Section of 
the French Society of Civil Engineers, shows that 
considerable progress has been made with the 
cleotrifioation of some of the French railways since 
Mr. Bachellery read a previous paper in 1923. At 
that date, only about 15 miles of the Paris -Orleans 
railway was operated electrically, and on the Midi 
railway there were three sections operating on 
different systems and at different pressures. 

In 1934 the two railway systems wore formed into 
a single group, the electrification work being under 
commem direction. The new i>ermanent way equip- 
ments are now of the 1,500 volt direct cxirront type. 
The system covers nearly the whole of the mountain 
lines in the Pyrenees, including the two trans- 
Pyrenean routes, where tliere are gradients of more 
than 1 in 2f>. Next year, when the line between 
Tours and Bordeaux has been completed, electric 
locomotives will bo able to run without interruption 
from Paris to Iron on the Spanish frontier, a distance 
of about 600 miles. At present electrification covers 
22 per cent of the length of the whole system 
and handles 50 per cent of the traffic. 

In 1936 the consumption of electrical energy for 
the railways was 470 million kilowatt ho\irs, and this 
offoct<Hi a considerable economy in the use of coal. 
The energy is mainly produced by hydro -electric 
plants belonging to the railways, but i)art is drawn 
from steam plants connected with the railways* high- 
voltage lines. 

In some pai'ts of the line it was necjossary to adopt 


electrification, m with coal the attainable speed and 
maximum loads were far too low. It is noteworthy 
that although the companies have made very succeashd 
attempts to improve the power and fiiel economy 
of its express steam locomotives, the electrification 
still makes steady progress in advance. 

The weight of the fast passenger trains on the 
French railways is going steadily up. They now often 
weigh about 750 ions. This is due to the continued 
increOHo in the construction of metal coaches axul 
the growing demand for comfort. The road transport 
competition has forced them to raise their speed, 
and this implies a large increase in tractive power. 
Whilst the continuous rating of the most modem 
passenger steam locomotives does not in practice 
exceed 2,600 h.p. at the drawbar, and it is oi>1y with 
great difficulty that the average fireman can with- 
stand the strain that this represents, the performance 
of the high*fij>eed electric locomotive is at least 60 per 
cent greater. This easily gives the re(|uired accelera- 
tion for heavy passenger trains. 

The average tjconoiny of coal on the companies' 
electrified lines is roughly 670 metric tons per mile 
of rouf-e, and tliis wan’iuits the cost of electrically 
equipping the permanent way. Recent economic and 
social clianges have tended to increase operating 
expenses ; but this incroJi^o is far less in the case of 
electric traction than with steam traction. This is 
dixe to Die fact that whilst the price of coal is steadily 
rising, t hat of the energy generated in the oomi^anies* 
water-power plants is practically constant. The 
capital spent on elerdrification by the Paris-Orl^ans 
and Midi coinpenk^s has proved a good investment. 


Drillin 

M ud -FLUID is now an important factor in oil- 
field development, but although it haa actually 
been in wm for more than sixty years, comparatively 
little technical literature is availaWe on the subject. 
P. Evans and A, Beid, being sensible of this position, 
and particularly of the essential part now played by 
rnud-fiuid in rotary drilling, have compiled a paper 
(Trews. Min, and G 0 OL Inst, India, 32, December 
1936) which has for its theme the investigation of the 
IJToperties of mud-fitad, its manufacture and testing. 

fii this paper, which forms a complete volume, are 
inoorpomted certain results of experimental work 
carried out in the Burmah Oil Company’s laboratories 
and also a review of literature consulted by that 
Company’s technical stiUBT during the course of 
research work. 

Hud^tid is best prepared by the combined 
me^ods of jetting and ohtxrning, and should be 
irumulsnitired at a oentral plant to fisoilitate distri- 
bution ^here tbsre am many rotary wells. Eeoon- 
ditionmg by means of de^gassing and 
de-sand^ is where the coat of 

new this sometii^ by 

oheiniw meoteiical means are 

moiw Above all, niud-flutd should 

be teated> ftpeoifio gravity 

the piroiiqk^ of solid 


g Mud 

and liquid. Viscosity should bo determined, and in 
so doing both ‘yield value’ and ‘mobility’ taken into 
consideration, as the flow of drilling mud is not 
similar to that of a simple liqtiid such as water. 
Specially designed viscometers are suggested for 
determination of this fimction. As the mud has to 
flow at high spoed in a very restricted space, the 
pressure neexled to puinj) it through the circulating 
system of the well is proportionately high, and lines 
are indicated on whicli it might be possible to relate 
physical proi)ertiee of the mud to pressures requir^ 
for pumping th^m. 

Thixotropy has also to bo taken into account in 
assessing the value and efficiency of mud-fluid. This 
is a property which causes certain muds to set to a 
jelly-like mass, but to return to a mobile liqij^d when 
agitated. The change from liquid to jelly and vice 
versa may be repeats almost indefinitely. VuKKwdty 
measxnement of thixotropic substances is eoiuplioeted^ 
as viscosity increases or decreases aoeon^U^ to 
whether the mud is agitated or disturbed^ 

Various other properties of mud-fluid ore dtaoussed 
and the whole work liberelly Uluatrated by graphical 
and other results. The b^k seme admnalfly to 
shcrW the present state of knowledge 
obMure swjeot, and to indicant the ikies on whidh 
lalsxre research e<mld cobat prefltably be irndertakeh. 
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Science News a Century Ago 

The Royal Geographical Society 

Thhi niotitiug of tho Koyal CU^graphical Society 
hold on December 11, 18S7, waH devoted to oommimi* 
cations relative to Australia, Captain Maconoohie 
had Bent a paper “On the Soil and on tho Natives, 
at Port Philip** ; tho Chief Ju«iico, Sir John J^oott, 
in a letter to Sir John Barrow, had doBoribed the 
Mite chosen for the City of Adelaide, and Captain 
Vetch spoke “On tho Political Geography and 
Geagrax)hioal Nomenclatiire of Australia**, l^garding 
nomenclature, he said, “This is a brunch of g^M>graphy 
usually left to chance or caprice ; and it will not 
be easy to hnd any department so left, which has 
been more abused. Good taste, and even common 
Hense, is concomed in rescuing Australia fh)m a 
barbarous and nonsensical catalogue of names which 
nothing but a positive necessity should tolerate. 
Wlienever native names exist, and when these names 
may have existed for agds, it appears something like 
sacrilege to disturb or change them ; such names, 
too, are generally signihoant, and often contain in 
themselves usofid information as to the migration 
of the human race, and tho former connexiou which 
exinted between tribes, now far separate.** 

Outburst of 7\ Argus Observed by Herschel 

“Towards the close of liia residence at Feldhausen 
[Sir John] Herschel was fortunate enough to witness 
one of thoBC singular changfm in the aspect of the 
firmament which occasionally challenge the attention 
even of the incurious, and excite the deepest wonder 
of the pliilosopdiioal observer. Immarsod apparently 
in the Aigo nebula is a large star denominated 

Argds. When Halley visited St. Helena in 1677, 
it seemed of the fourth magnitude ; but Lacaille in 
the middle of the following century, and others after 
him, classed it as of the second. . . . Herschel, on 
his arrival at Feldhausen, registered the star as a 
bright second, and hod no suspicion of its unusual 
character until DtHJcmber 16, 1837, when he suddenly 
perceived it with its light almost tripled. It then 
far outshone Regol in Orion, and on the 2nd of 
Januaiy following it very nearly matelied « Centauri. 
From that date it declined ; but a second and even 
brighter maximum occurred in April 1848, when 
Maclear, then director of the Cape Observatory, saw 
it blase out with a splendour approaching that of 
Sirius. In 1863 it had sunk below the fifth magnitude, 
and in 1 86ft was barely visible to the naked eye. . . . 
There is some reason to believe' that its variations 
arc inclu ded in a cycle of about seventy years , . .**— 
(A. M. Gierke’s “Papular History of Astronomy*’*) 

The OAikgt de Prance 

Ik iifc column of Wwkly Gossip, tlie Athenofu^n of 
December 10 had the followii^ note ; ’* ’The French 
Government*, says a distinguished foreigner, by way 
of comment, on otir correspondent’s letter last week, 
'has resolved to create three new professorships at 
the CoU^ de France, one to be a^ed to Natural 
Mistoiy, for it has hem found that since the death 
of Ouvier tho present establishment is insuMoient to 
fully reoonl tlie progre^ of the science ; and another 
for the Coptic and Hi0rogly|fiiios, the professorship 
fbimerly held by Olukimipoltion being devoted to 
general antiquities. Tiie Constitution of the Col%e 


U R E December M, 

de France (he observes) does not at ajl resemble our 
universities : its object is not to teach the diements 
of knowledge, but to keep progress with its advance, 
and to infonn the well-informed. It is a noble 
institution, which we owe to Francis 1. There is no 
similar institution in the world, that I am aware of ; 
it is open to the public, in the most enlarged sense of 
the words ; there is no pa 3 rmcnt required, no sub- 
scription, no obedience to authority, no xegistration — 
the doors are always open, cmd all persons, male and 
female, may there enter and obtain Imowledgc. 
Cuvier’s lectuios were always attended by many 
ladles of distinguished rank ; and even the lectures 
of Abel K^musat, on Chinese literature, were for 
years attended to by a lady, who made her Chinese 
book serve as a veil, for the strangeness of the thing 
excited some surprise ^MMid curiosity*.’* 


University Events 

Cambridob. — ^Prof. E. Carton, of the University of 
Paris, has been appointed Rouse Ball lecturer for the 
year 1937-38. 

The Treasurer has received through the Professor 
of Zoology a gift of £600 for the Experimental Zoology 
Ftmd from a benefactor who wishes to remcun 
anonymous. His gifts to the Fund now amount to 
£1,800, and he has intimated that he hopes to con- 
tinue his support of the fimd. 

Prof. M, Siegbahn, of Stockholm, has been api)omted 
Scott lecturer for the year 1038-39. 

It is proposed that Dr. W. H. Thorp© and Dr. 
A. D. Imms, of Christ’s College, be appoint^ delegates 
to tho International Congreae for Entomology to be 
held in Berlin on August 15-20, 1938. 

H. C. Gilson, of Trinity College, Dr. F. S. J. HoUiok, 
of St. John’s College, J. W. S. Pringle, of Ku^’h 
C ollege, and Dr. 8. Smith, of St. Catharine’s College, 
have been appointed University demonstrators in 
zoology. 

The Royal Astronomical Society has appointed 
Prof. S. Chapman, of Trinity College, chief professor 
of mathematicB in the Imperial &llege of Science 
and Technology, London, to be a member of the 
Committee for Geodesy and Geophysics. 

It is recommended that the stipend of the Cavendish 
professor be £1,400, akxd that he be paid £200 a year, 
non-pensionable, for administration as head of the 
Department of Physios. 

Lohdon. — Tho title of emeritus professor of 
anatomy in the University has been conferred cm 
Prof, liomas Yeates bn his retirement from the 
S. A. Cotirtauld Chair of anatomy at the Middlesex 
Hospital Medical School, 

Oxford.— D r. J. V. Harrison has been elected 
University lecturer and dememstrator in ^Iqgy. 

An inquiry by the University as to the number of 
students in receipt of financial i^i^anoe from 
sources other than iblations and friends in the year 
1936-37 was recently completed. Out pf a total oi 
4,920 students, 2^646,— that is nearly 64 pet cent— 
were in leceipt of aasist^^ Sel^l exhlbiii^ 
(915), local education authority* (932^ 
sohclmliips (9o2)i open exhibitions (496)/smd^g^ 
from (220)^1^^ of lUie 
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Spciedes and Academies 

Edinburgh 

jRoyaU Society of Edinburgh^ November 8. 

F. A. E« CttEW ; The sex ratio in the domestic 
fowl and ite bearing upon the sexdmked lethal 
theory of differential mortality. Among 2,216,051 
live-bom oliicks the percentage of males was 6l*38± 
0*03. Among 8,565 dead in shell the peroentage of 
males was 51 *03 ±0*54. These figures do not support 
the sex -linked lethal theory. There are sig^oant 
differences in the secondary sex ratio of different 
‘breeds* and this fact probably explains the differences 
in the sex ratio reported by different investigators. 

N. Galfin : Factors affecting hatching weight of 
chiokenB, Analysis of data show that chicken hatching 
weight, egg weight, peroentage hatching weight of 
egg weight, and hatehability, tend to decrease as egg 
production increases. When reprodtictive activity 
falls off the above factors increase. From glandular 
weight, thyroid activity ap})eared to be highest 
durm|f months of high egg production. The high 
thyroid activity has been related to the decrease in 
hatehability, egg weight, hatching weight, and per- 
centage hatching weight of egg weight. 

F. A. E. CiMBw and 8. 8. Munbo : Gynondro- 
morphism and lateral asymmetry in birds. Throe 
new oases of gynandromoiphism and five of simple 
lateral asymmetry arc recorded. Critical examination 
of idl reports indioates that, autosomal elimination is 
responsible for simple asymmetry, and autosomal 
non^disjunctlon for gynemdromorphism and pro- 
nounced lateral size asymmetry in the XF or female 
type, and for pronounced lateral size asymmetry 
only in the XX or male typo. 

Paris 

Academy of Sciences^ Ootolier 26 <CM2., 205, 697-760). 

Jules Dbaoh : The reduction of the general equa- 
tion of Riooati. 

Paul Dubbeil and Mmx. Liouise Dubbeiu- 
Jaootik : The sdgebraic properties of the relations 
of eqxuviUenoe. 

Alexakdbe WEmsTKiK : The spectrum of the 
equation of the vibrations of fram^ plates. 

MbkaheM SomBTEk : A calculus of variation for 
a family of univalent functions. 

Fbbnato Amom> : Some propitties of surfaces 
deduced from their mechanical significations. 

AxMXAxmw Favbe ; Study of the Toussaint- 
Corafoli hydrodynamic tunnel with the view of 
obtaining bidimensional movements. Flow without 
circulation. 

Bobbbt Sxlbeb: The definition of unitary 
ooefiicients and of the jiolars of the complete aero- 
plane. 

JkAk BtTVAV : Remarks on the diffusion of light 
in the W»y- 

ainmt * The determination of the distance 

of the eieritm the^M Way and the oemstants of 
the fatotstie rotatkm by means of the open clusters. 

Eamn tlieory stallar radiation. 

iTkAN 1^0^ ; The Equivalence group 

Stndy of ^ aischarge of a 


Marcel Lewabchands and Walteb Juda : Con- 
cerning the phenomena of electrolytic overvoltage. 

Pierre Geket? : Sodium hydrogen arsenate, 
NaH|As 04 , aud its hydrates. 

Georges Aebaoon ; The structure of two pent- 
acetylsorbosidos. 

Mate. Yvoniie KnouvrsTE and Yosminobi Tomoda : 
Tagatoae an<l methyltagatosidp. 

ANpRk Wahl and Viotob Livovsohi : Tlie di- 
methyloxindoles, 

Charles Dutraissr and Jean Houpillabt : Re- 
searches on the dissociable organic oxides. The 
hydrogenation of the photoxides. The results of the 
hydrogenation of naphthaceno, tetraph^ylnaphtha- 
cene (rubrene), anthracene and mesodiphenylanthm- 
oene, with Raney nickel as catalyst, are given, and 
their meaning discussed, 

Pattl Riou, GkRABD Delorme and Hobmisdas 
Gamelin : The distribution of manganese^ and iron 
in the conifers of Quebec province. Analyses are 
given of various organs of six species of conifers. 
In all species, the leaves liave the highest proportion 
of manganese, and an increase in the amotint of 
manganese is accompanied by a reduction in the 
amount of iron. 

Aubklio Quintanilha ; Contribution to the 
genetic study of BuUer’s phenomenon. 

Jules Alquier and Mllk. AkdrAe Miohaux : 
The calcium /phosphorus ratio in the cutaneous 
tissue and in the blood of the rabbit in the course 
of growth. 

Victor Plouviek : Researches on the stabiliza- 
tion of some plants giving hydrocyanic acid. 

Charles Joveux and Jean Georges Baer : 
Researches on the evolution of the oestodes of 
Gallinacoao. 

HTkrAN Nicolau : The genesis of tlm inclusions 
produced by ultra-virus in general and by the lierpetic 
virus in particular. 

Anobk Lwofe and Histakk Duei : Thiazol, a 
growth factor for the fia^llatt^s Polyt/>ma cmulaium 
and Chilornofuta paramceemm. 

Cape Town 

Royal Society of South Africa, October 20. 

W. E. Isaac : Evolution of a growth inhibiting 
emanation from ripening peaches ^d plums. Air 
passed over certcun varieties of ripening peaches and 
phims was found to exercise a marked effect on 
seedlings of the broad bean (Ftcia Faba), sunfiower 
ann%4iM), and the Canadian wonder bean 
{Pha»Boim vulff(m§) and also on sprouting potatoes. 
The Canadian won^r bean was u^ for most of the 
experiments. The effects were : retardation of 
growth in length, increased growth in thickness due 
primarily to an increase in the size of the cortical 
cells, decrease of total amount of growth and changed 
reaction to gravity. Quantitative evidence was 
obtained of decrease in total amount of growth. 
Evidence is presented for regarding ethylene, evolved 
in y 0 ry sm^l amounts, as the effective growth 
inhibitor. 

J. L. B. fiMlCT i A new gobioid fish from Bouth 
Africa. 

1. l>ONkK : A note oh the distribution of cheknical 
eompoonds m the kmer and otiter portions of ttio 
fiesh of the plum. 
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W, Fcron ; Complex fluorides of gallium and some 
heavy metals* 

F. G. Cawsttok : (1) The development of teeth in the 
radula of fresh water Mollusca* There is a rapid 
inorease in the number of teeth of fresh water 
Mollttsca as soon as the radula is put to use after the 
animal hatches out. Tricuspid teeth in each row are 
added to the marginals whose cusps coalesce as 
the animal grows. Fresh water species possess broad 
rows of teeth but not so many as some lagoon and 
land species. The stoutest teeth are those which 
are exposed to most use. Some increase in size, of 
individual teeth may be expected during the first 
few months of the emimars existence. The best 
illustrations of typical teeth of the various fresh- 
water molluscs are obtained by preparing camera 
hteida models. (2) South African larval trematodes 
with forked tails the lifo<cycle of which is at present 
imknown. It is oonsidex^ important to discover 
the life-cycle of furcocercous oercaries if the various 
forms are to be recognized. Difficulty is experienced 
in the differential staining of oercarisa. Kotos are 
given on some South African ceroarias. 

John Hkwitt ; Descriptions of new fonns of the 
genus Aoonticte Linn. Five new subspecies are de- 
scribed, preceded by an introductory account dealing 
with the forms occurring in Africa and their distribu- 
tion. 


y R E December 11 , 

X, N. VAcova i a eonqptoc rapreoantaiioa ofthe 
general solution of 6<}uatkra of the statiemary flat 
problem of the dastkaty theory. 

V. A. GAVltnaarko : Additional eonsiderationH 
regarding the distribution of velocities in turbulent 
uniform flow. 

V. XCuvnADZE : The theory of electromsgoatic 
fluctuations in an even non -homogeneous field * 

N. K. Mikal ; The detemmation \ 3 i plummet 
deflections from the anomalies in the horizontal 
gradient of gravity. 

A. h KtTBBNoov : i>\indamental regularities in tlio 
distribution of the dandrophilous lepidopterous fauna 
(Maorokpidoptera) in the IJssuri provinoe. 

B. A. ZBNXOvid : Weighing whales. 

£. Akpbejkva : Ossifleation of the skeleton of the 
extremities in embryos of the Kirghizian fat -tail 
sheep. 

A. A. TKKBNTjavA ; Development of the hairy 
covering in the Kirghizian fat -tern sheep. 


Forthcoming Events 

{Meetinga nutrked with an aaierink art open to the 


W. J. CorKNKAaBN : Sulphur as a factor in the 
corrosion of iron and steel structures in the sou. 
(2) Sulphides in bottom muds of certcun harbours 
of the world. In a previous paper, reference was mode 
to the occurrence of feirous sulphide in the corrosion 
prcKluct on the surface of iron and steel vessels and 
stnicturee when immersed for a i)eriod in sea-wator. 
In all cases of bottom muds, except open roadsteads, 
ferrous sulphide was present in the bottom muds in 
comparatively higher concentration tlian that of 
marine muds on the floor of the ocean. The origin 
of the ferrous sulphide in bottom muds lias been 
mvi^stigatod and is of bacterial origin, that is, (a) 
from decomposition products of waste in harbours, 
and (6) by the reduction of sulphates in sea- water. 
Ferrous sulphide under certain conditions is oxidized 
to ferric oxide and eloraontory sulphm. The latter 
rapidly combines with exposed iron (in iron and steel 
structures) and rapid oorrosion of the structures 
ensues. 


Monday, December 13 

Koval CIzoohaphical Sociicty, at 8.30. — F. S. Chaximan : 
“Lhasa in 1937**. 

Wednesday, December 15 

Okolooical Socixtv of London.— '-P rof. li. M. Field : 
“GcK>phy»U!al Exploration of Ocean Basins'*. 

Thursday, December 16 

Koval Colleok of Hobozons or England, at 5.— Sir 
Charles Sherrington, F.K.S. ; 'Mean Kernel and 
Astrology*' (Thomas Vicary Lecture (2) ). 

iNsviTUTroN OF Klzctkical Enqinxzos, at 6. — General 
Discussion on “Electrical Engineering Education”. 
Introductory papers by Prof. 0. L. Fortescue, CoL 
H. C. Fraaer and F. K Clough. 

Friday, December 17 


Moscow 

Academy of Sciences (O.Jif„ 16, Ko. 3, 1937). 

I, M. ViNOOKADOw : Some new problems of the 
theory of primes. 

B. Saxtvkov : (1) The solution of the integral 
equation of K. Moissoiov in the theory of the non- 
rogulorlzed gooid figure. (2) The quasi-Stokes form 
of the integral ^nation of N. Moisseiev for the non- 
Tegularized geoid. 

M. KiEBLDvd and M. LAviucKmuiV : The uniqtieness 
of solution of the. Neumann problem. 

B. Foohs ; The group of a^alvtioal move- 
ments of invariant geometry with fiseudooonformal 
images, 

L. V. KANToaovie ; The moment problem for a 
finite htterval. (A ooiteotion to the note published 
in CM., 14, No, 6, p, 531 ; 1937.) 

L. MAaKAkAnp : Fundamental probkms of t^^ 
theory oif etastiotty in two dimensions, for oemtours 
with ai^pdar pom 


iNSTiTtmoN OF Chkmioal Enoxkbxbs (at the Institution 
of Civil Engineers), at 6.80. — Dr. B. B. Slade: “The 
Development of Gross Drying” (Annual PuMio Lec- 
ture).* 


Appointments Vacant 

Arxtamwsft ore iavitod for the foUowinz appotatmoiaii, oa o' 
the dstw 

UNrhsKsirr Bsxozsmvox nr MurzBiUtooir and Fssaamv in 
the Od^ty of Uambfldgo— Dr. V. C. 

Htaeralogy and Petrology* Boimiag Street* CaiiMEdge W 
SouMtmo OFimsa la the Air Mbktry gefe 
The CW SajMctotefrim Atretoft 

Pornherotti^ zMz. 
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Australia's Burden 


I N the early years of the twentieth century, it 
was generally accepted — in fact it had almost 
come to be regarded as axiomatic — that the 'back- 
ward* races must inevitably die out. The white 
man’s bm*den— to civilize the savage — was being 
discharged in a process of elimination. Now, 
however, owing in part to a stem check on the 
more questionable 'advantages* of civUization, in 
part to what may be termed compendiously the 
anthropological ajzproach in methods of adminie- 
tration, there are populations, comparatively 
speaking extensive, of which the numbers are more 
or less decisively increasing. The peoples of the 
greater part of Africa are an instance in point, 
while even the Indians of North America, for long 
quoted as a tragic example of degeneration and 
decay, seem to have entered definitely on the 
upward grade. Evidence from many quarters 
affords no uncertain indication, not merely that 
degeneration and extinction are by no means 
inevitable concomitants of the spread of white 
civilization to the remoter parts of the world, but 
also that under regulation of cultural contact and 
with such a degree of provision of medical attention 
as civilization normally brings in its train, native 
communities may retain, or even actually improve, 
their level in the matter of poptdation, botih in 
respect of abaolnte numbers and of relative inorease , 
In these chioumstanoes it is, to say the least, 
remarkable that pessimiam should still govern the 
outlook on the pro^b Australian aborigmes. 

Wears told of dying on their feet** ; while 

a recent review of the histoiy and 

present ^ the AustraUan blaokftUow in 

i-cOatkm by saying : 

''As derioce wc mnSt 

confess^ races. 

We ; miuisum Spec^ 


studied, we have had humanitarian suggestions for 
their betterment, but w© have utterly failed to 
keep them alive. Some outside advice is needed, 
or in a few years, a very few years, there will be 
non© of these unique stone age people left — they 
will have gone the way of the vanished Tas- 
manians, the way of death.** (R. H. Oroll, “Wide 
Horizons”, Sydney, 1937, p. 143.) 

It cannot be denied, even when every allowance 
is made for the difference in theological and socio- 
political outlook of an earlier day, that the record 
of Australian civilization in relation to the 
aborigines is bad. It has been estimated that 
when white settlement first took place in Australia, 
the native races numbered three hundred thousand. 
It is quite possible that this figure is too high ; 
but it is generally agreed that a little over a 
hundred years ago they numbered at least one 
hundred and fifty thousand. Now, a favourable 
computation places them at about seventy 
thousand ; and it is probable that the true figure 
is nearer sixty thousand. One estimate is as low 
os forty thousand. 

Impressive as are these figures, they gain in 
significance when viewed in relation to the desola- 
tion of the abauidoned occupation sites on former 
aboriginal lands, and whm interpreted in terms of 
the complete extermination of those tribes of 
south-eastern Australia whicii a little more than a 
generation ago afforded the anthropologist the 
evidence, now priodess, of the most primitive form 
of human society then known among living races — 
evidence whiohv.?r-fid be of inestimable value could 
it now be tested in the field in the light of modem 
methods of inquiry. 

All however^ bdongs to the past ; and it 
little profits to reoaU so to as it is a 

maaeure of Australia 'S debt to ihe abpdginesv and 
to stress the neoessity of a change of hetr^ 
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preomt eonditionB, while pointing the way to 
meoeuros of adjustment in the future, ^ot indeed 
ikpt it ie intended to fiuggeet hejia that the 
Australian people is callous in its attitude towards 
the blackfellow. There is a growing recognition 
among individuals that the case of the aboriginal 
demands a 'fair deal* ; and on more than one 
occasion a wave of public indignation has de- 
manded that his rights should be respected 
and that he should be adequately protected 
from the effects and encroachments of white 
civilization. 

Some years ago, not long after the Great War, 
the late Dr. Herbert Basedow, while on a scientific 
expedition to Central Australia, was aroused to 
indignation by conditions among the aborigines ; 
and on his return to Adelaide, he stimulated public 
feeling to a degree which forced the Government 
to add a large tract of land to the aboriginal 
reserves in the centre of the continent to provide 
them with land adequate for the subsistence of 
tribes still living at the food-gathering and primi- 
tive hunting stages of social development. 

Further — a fact to which too little recognition 
has been given in recent discussion — ^under all the 
Governments which are responsible for aboriginal 
administration, legislative measures have been 
taken for the official protection of the aborigines. 
The policy of the Queensland Government, as has 
been pointed out by the Agent-General in London 
(The Times, December 2), aims at the protection 
and elevation of tribalized and detribalized 
aborigines alike, the provision of medical attention, 
and— a most important function — the care of the 
cross-bred of superior type. Western Australia is 
taking measures to carry out the recommendations 
of the Royal Commissioner, to whose report 
reference was mode in these columns at the time 
of its publication (see Natcbe, 135, 798 ; 1935) ; 
while the Federal Government, in addition to its 
existing regulations for aboriginal protection, has 
recently appointed, in response to public opinion, 
an anthropologist as Protector of Aborigines. 

Nor must the efforts of the missionary organiza- 
tions be overlooked. They have done, and continue 
to do, excellent work, which is officially recognized 
as part of the organization for deolii^ with the 
aboriginal. Unfortunately, in consequence of 
conditions over which the missions have no con- 
trol, their efforts in the long run add little towards 
the solution of the problem. 

If, then, it may be asked, both Gtovmiment 
fmd pubHc opiniooc aro prepared to help the 


aborigmes, how does it oorbe abopt that aU efforts 
are of no avail ? Is 4t reisUy the that the race 
must hmvitably die put, or is there p^haps some 
justification for the grave indictment of the 
Government and people of Austral by Prof. 
F. Wood-Jones and others ? Prof, Wood-Jones 
in his valedictory address to the Victorian Anthro- 
pological Society, on leaving Australia for Man- 
chester, it will be noted, returns to a charge which 
he made some years ago before the Attstralasian 
Association for the Advancement of Science. It 
is to be judged from the report of his address which 
has been published in JEItlgland that he is of the 
opinion that, in the interval, nothing of any avail 
has been done to remedy the evils to which he 
formerly directed attention. 

Setting aside the question whether the extinction 
of the race is inevitable firom inherent causes as 
too large for discussion here, it may perhaps be 
said that among the many factors operative in 
present conditions and affecting the future, two 
stand out. Of these pne is the character, mentality 
and traditions of the aboiiginals themselves, the 
other the general approach of the Australian 
Governments and still more of the people to the 
problem. 

As regards the aboriginal, it has to be remem- 
bered that the race belongs to a very primitive 
stock, cut off from communication with the rest 
of the world at a very early stage of racial distribu- 
tion, that it lives in an arid and difficult country 
where mode of life for hxmdreds of years, possibly 
thousands, has been adjusted with extreme nicety 
in equilibrium with environmental conditions- 
Upon this state of equilibrium an advauoed 
civilization has impiuged suddenly to throiy it out 
of gear. Only under a prolonged period of tutelage 
will the aboriginal be able to adapt himself to 
changed conditions and nevr methods of gaining a 
livelihood. That he will be able to do so ultimately, 
his character and abilities, as now understood, 
afford assurance ; but it must be a fbpn of liveli- 
hood which so far as posaibla should be in hsraiony 
with his tradition, aptitude and mentality. That 
he is not incapable of such trainix^ beta been 
shown by the work which has been dbne by the 
missions. It is the duty of ihe Govexmnant by 
patient inquiry and ei|>ert investigate to 
mine on what lipes he can be trains to ^ bin 
port m the future dey^pment of 
as a mtisetun as an integrn^ part of the 

opxnmunity. hi the of 

f0T resedri^ 
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been t^deced ihietrate by the momattic tendencies 
of the htibea, ^eir ixiclmation to drift to centres 
of white cMlhuition and their miatrost of the white 
man’s Medicine’. To remore these difSonlties in 
the way of protection should be the task of a 
sympathetic system of administration. 

Secondly, the Australian people cannot be 
absolved from blame. Outbursts of popular 
indignation at the treatment meted out to the 
aborigines are of little avail, even when followed 
by legislation, if they do not also give rise to a 
sense of responsibility, constantly vigilant to see 
that regulations are properly carried otit and that 
abuses are promptly eliminated. Wh^ the addi- 
tion was made to the aboriginal reserves in central 
Australia to which reference has been made above, 
it was laid down that no prospecting for minerals 
wotild be allowed. Yet within two years, con- 
cessions for this purpose were being sought, and 
it was alleged at the time that the principal agent 
in the matter was one who had been most active 
in the agitation for securing the allocation of the 
reserve. Other encroachments on the reserves 
have been tolerated. Again, it is generally accepted 
that it is undesirable that police officers should be 
asked to undm^ake protection duties ; yet in many 
instances the protectors are still policemen or 
officials whose other duties do not allow them to 
perform their function as protectors with efficiency. 

It has been suggested that protection of tlie 
aborigines is a duty which should be and could 
best be undertaken by the Federal Grovemment. 
Many h<dd this view. It is a matter that must be 
judged by the Australians themselves ; but it 
would seem that, ju'ovided co-operation and unity 


of policy oan be sectiTx>d as betwmi the States^ 
local interest might well serve as a nutdeus of 
that strong and steady public opinion, at present 
lacking, which is essential to atsure that pro- 
tective legislation is not only carefully flraraed, 
but also effectively put into op^ation. 

It must seem to those who have had the ad- . 
vantage of examining successful systems of 
administration of native affairs elsewhere, that for 
the application of modem methods of native con- 
troh now accepted as essentia! for the well-being 
and future advancement of native races, the urgent 
need of Australia is a specially trained and efficient 
service of officers acting as protectors of the 
aborigitms. Reference has been made in this 
discussion to the administration by the Australian 
(lovemment of the native affairs of New Guinea 
and Papua. It is true that conditions there are 
very different from those of Australia ; but they 
do at least afford this lesson, that for dealing with 
backward peoples with success it is essential that 
there should be sympathy and understanding, and 
t hat these qxialities can be shown best by officers 
who are trained in the methods of anthropology. 
They need not be anthropologists in the special 
sense, but they should be trained to a degree that 
will ensure that they imderstand the customs and 
mentality of the people whom they have to control, 
and can deal with them with understanding. The 
cost of such a service in Australia— heavy as it 
will be — should weigh as nothing by the aide of 
Australia’s reputation for fair dealing, and possibly 
too as against the preservation of a people who 
one day may find a fitting place in the promotion 
of Australia’s prosperity. 


Land for the People 


The HUl Lands of Britain: 

Ilevelopment or Decay ? By B. G. Stapledon. 
Pp. 138. (London : Faber and Faber, Ltd., 1937.) 
fi». net, 

OCHOPENHAtJER, in one of his discerning 
^ moods, divided authors into thiee classes ; 
those who yntite without thinking— the most 
numerous ^ timee who think as they write ; and 
those who hkye thought before they write— they 
«-r© ram- doubt of the dass to which 

the autter of of Britain” behmgs ; 

ih fa^ so inu<^, donto so much, 

tiiat out of very exubemmes 


of spirit be sometimes forgets that language, like 
a living thing, has struoture as well as functimi. 
His few lapses in this direction have prompted 
a well-known literary critic to pillory him for not 
being “an elegant, an easy, or a luofai writer”. 
The indictment is far too sweeping : the author’s 
meaning is never in doubt, his message rings clear 
and true. 

Probably few of us realtee how much of the green 
and pleas^ land <rf Britain is sheer waste from 
the utilitarian point of view. Prof. 8ta|dedon 
estanates that tibere am about 18 million aoces of 
land, ritoated abom 708 Mvering ael fiHr di^ 
of one tiiizdefthe 1^^ of Ckoiri Britain, 
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which produce little or nothing for supplying the 
needs, material or recreative, of our people. He 
describes these depopulated upland areas and 
indicates how and why they should be mobilized 
for national service. On some future occasion, we 
hope that he will write a companion volume qn 
the reclamation and improvement of the thousands 
of acres of derelict and semi^derelict land that 
now disfigure the lowland ooimtryside. 

Agriculturally, the productivity of our hill lands, 
and of much land officially designated as ‘rough- 
grazings’. (jould be greatly improved by fairly 
simple means. Briefly, the necessary operations 
consist in breaking up the matted surface with 
tractor-drawn plough or cultivator, applying lime 
and phosphate, and, where economically possible, 
sowing suitable grass seeds together with plenty 
of wild white clover. This is not theory ; the 
author and his co-workers at Aberystwyth have 
shown how it can be done on the uplands vested 
in the Cahn Hill-Improvement Scheme. To main- 
tain and improve the fertility of farmed hill land, 
the fields should be kept under sown grasses for 
a period of two to six years ; more use should be 
made of cattle for grazing, and crops like oats, 
kale, hardy green turnips, rape and Italian rye- 
grass should he grown for providing winter ‘keep’. 

It is not suggested that all the 18 million acres 
are immediately improvable, but about 25 per 
cent is ; and the cost should not be unbearable. 
About £5 million a year should suffice for purchase 
and development of this land in the early years of 
a twenty-five year programme, and revenue would 
soon come in as rentals and taxation ; for the 
author has come reluctantly to the conclusion that 
successful exploitation of the uplands for the 
national good can be achieved only through State 
ownership. The State would also benefit from the 
large ammuU of employment the scheme would 
give, and from the substantial addition that would 
he made to our supplies of home-grown food. 


December 1937 

, It must not, however, be thought that Prof. 
Stapledon^B plans and ideas are confined to a^- 
cultural improvement and intensifioation. He has 
a great deal to say about populating our derelict 
upland districts, and providing urban dwellers 
with facilities for visiting and staying in them ; 
about roads, tracks and transport, regional 
planning and education of the ‘whole man*. In 
the last two chapters particularly, “The Non- 
Material Needs of the Nation** and “Dangers 
Inherent in Planning**, he lets himself go, and gives 
us what almost amounts to a philosophy of right 
living {mvoir vivre). For executing his plans, he 
does not look to t>he» ‘pure* scientist, with his 
nose impinging on the test-tube and his eye 
glued to the microscope, bui rather to the scientific- 
ally educated man, like the engineer, who besides 
knowing how to turn knowledge into action, has 
rubbed shoulders with his fellow-men, and learnt 
to assess their faults and foibles as well as their 
virtues and capabilities. Nor can the author 
contemplate a multiplicity of admitustrative 
authorities, such as are now so common ; he would 
absorb them into one supreme ad hoc authority, 
composed entirely of experts, like social biologists, 
agriculturists, foresters, engineers, surveyors, and 
psychologists. Although the last word would be 
with Parliament, all plans and administration 
would be carried out by experts on a wide regional 
basis. Excessive standardization would have to 
be avoided at aH costs ; development and happi- 
ness of the individual would be the supreme end. 

“The Hill Lands of Britain** covers essentially 
the same ground as that of the author*8 larger 
work, “The Land : Now and To-morrow** (see 
Nxtxjkk, 137, 923 ; 1936), wliioh it supplements 
and to some extent revises. There are many good 
things in it which have not been mention^, but 
enough has been written to indicate that it repre- 
sents a valuable epitome — scientific, practical, fuH of 
common sense and of uncommon vision. E. H. T. 


The Cathode Ray Tube 

(l) The Low Voltage Cathode Ray Tube : ^temative schemes were explored in the suoceed- 

and its Applications. By 0. Parr. Pi), x +177 + 6 ing twenty-nine years, the suggestion has bmme 
plates. (London : Chapman, and Hall, Ltd., 1937.) firnit in its application to the present puWo tele- 
lOs. fid. net. vision service in Great Britain. This remarkable 

(a) Television Cyclopaedia stride in the development of radio oommunioation 

By Alfred T. Witts. Pp. 161. (London : Chapman h“ !>«<« n»»de possible by the detafled technical 
and Hall, Ltd., 1937.) 7«. M. net. improvement of the cathode ray tube, first as a 

laboratory tool and finally as a pioture-ieprodpciDg 
' I ''HE use of the cathode ray tube for television device for use in the bands of the general puhiio. 

reproductionwassuggest^byA. A. Campbell (1) 13ie book by Mr. G. Plarr dsids widi 
Swintoii so early as 1908, and altbongh many seaied-off type of eathode ray tnb^ epetaring at 
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aoc^rating potentials up to 3»000 volts. The. 
fundamental principleB of cathode ray tubes, both 
of the gas-focused and high vacuum types, are 
discussed, and the xnanner in which they may 
bcj operated to demonstrate their properties and 
porformanoe is described. Two chapters are de- 
voted to the various types of time base which 
may be utilized to delineate the wave-form pic^tures 
on the screen of the tube, and various engineering 
and industrial applications of the cathode ray 
tube arc described , A concluding chapter outlines 
the manner in winch the tube is applied to repro- 
duce the television picture by the two principal 
methods which have been developed in Great 
Britain, 

The book forms a very useful summary of the 
present stage of the development of the cathode 
ray tube, and its bibliography of some foiu* 
hiindred references should prove useful to those 
who wish to delve deeper into the subject. 

(2) Since the subject of television involves a 


knowledge of the technical aspects of both optics 
and radio communication, it is perhaps not sur- 
prising to see the issue of the “Cyclopaedia” by 
Mr. A. T. Witts, In this work, a large number of 
the terms used in television tecluiicjue are arranged 
in alphabetical order and described by text, which 
ranges from a simple definition to a short article 
occup 5 dng two or three pages. Lino diagrams 
accompany the text where this is considered to 
be useful. 

On account of its arrangement in dictionary 
form, the book does not provide a suitable means 
of learning the principles in the science and practice 
of television ; but it should prove a very useful 
work of reference to those who already have some 
knowledge of the subject. Although the work is 
not free from some errors and omissions, these are 
generally of a minor character. The reviewer must 
confess to his ignorance of the meaning of the 
word “defraction”, which is used several times on 
pp. 133-34, hut is not defined. 


The New Cytology 


Recent Advances in Cytology 
By Dr, 0. D. Darlington. Second Edition. Pp. 
xvi + 671 -h 16 plates. (London : J. and A. 
OhurohiD, Ltd., 1937.) 2U. 

first edition of this book, published in 
^ 1932, contained much useM data in the form 

of tables, diagrams and photographs, together with 
theories regarding chromosome behaviour. No 
serious student of C 3 i)ology ooiild ignore the book, 
which was a mine of information, and which some- 
times annoyed and always stimulated the ex- 
perienced worker. The second edition is not a 
mere reprinting of the first, but contains a great 
deal of extra material which will interest oyto- 
legists. Again we find tables, diagrams and Olus- 
trations, signs of considerable assiduity by 
both the author emd the publisher. So great are the 
additions of new material that the book is larger 
by more than a hundred pages, in spite of the fact 
that the large chapter on the “Evolution of 
Generic Systems” has had to be omitted. 

The changes tihat have taken place in cytology 
during the past five years can be seen by com- 
paring the contents of the first and second editions. 
Very fun descriptions of mitosis, meiosis^ structural 
chan^, polyploids, chiasmata, crossing-over, 
secondary pairing, tndgln and behaviour of sex 
ohrcmctsomes, and apcmiixis wiB be found in the 
seomid edil^. T^e theories propounded to 

more stabilized 

ami importanoe can be more 

the new edition. Indeed, it would 


appear that the main principles of chromosome 
behaviour in so far as they bear on genetical 
problems are now in a form acceptable to most 
cytologists. For the presentation of this alone the 
second edition is a valuable contribution. Other 
subjects, however, such as salivary gland (polytene) 
chromosomes, the prevalence and behaviour of 
inversions and “cell and chromosome mechanics”, 
which have developed to a large extent in the last 
five years, are given prominence. 

Considerable attention is paid in the book to 
the underlying causes of ohromosomo movement, 
spindle formation, and centromere action. Chromo- 
some mechanics would still appear to be in a 
controversial state. It will be interesting to see if 
the various theories put forward in the second 
edition will be accepted in the future to the same 
extent as those of the first edition are at the 
present time. 

As in the previous edition, there are a large and 
useful list of references and a glossary which 
contains many new terms. The majority of these 
are the production of the author and his oo- 
workers. One can only imagine the number of 
new terms evolved by ofclier cytologists, and the 
resulrix^ difScuIty in mutual understanding. An 
error in the definition of the IT chromosome has 
crept in, while considerable humour is to be found 
under “Golgi Apparatus” and “Matrix”. There 
has been more oai^ in proof-readiiig, and in the 
preparariou of the index, which, in the second 
edition, is a usefol guide in searching for parricular 
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mfbmiatjcm in the maze of inter-related faotSi 
remarkable theoriee and astonishing phraaeology. 
Even **quart in a pint pot*^ has been indexed. 
The index has been arranged in different type 
90 that illustrations and diagrams may be dis- 
tingtushed from the letterjjress. Led by the 
index to '‘epigenesis'*, one is rewarded by *. “This 
ia the j)rinoiple of co-operation which is an o 
postmen statcmient of the a priori doctrine of 
epigenesis*'. The remarkable changes in cytology 
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are also reflected in the relegation of parasynapsis 
and telosynapsis to the glossary. 

This is a d^cuH book ; but remarkable changes 
are still taking place in cytology. The author and 
publislior are to be congratulated on the production 
of a research monograph , profusely illustrated 
with diagrams and jf^otograpbs^ many of which 
are original, and containing a mass of data which 
will greatly' stimulate workers in the field of 
cytology. F, W. Sansomb. 


Bird 

(i) The Book of Birds : 
the First Work presenting in Full Color all the 
Major Species of the United States and Canada. 
Edited by Dr. Gilbert (xrosrenor and Dr, Alex- 
ander Wetmore. Vol. 1 : Diving Birds, Ocean 
Birds, Swimmers, Wading Birds, Wild Fowl, Birds 
of Prey, Game Birds, Shore Birds, Marsh Dwellers, 
Birds of the Northern Seas. Pp. viii 350. 
Vol. 2 : Owls, Goatsuckers. Swifts, Woodpeckers, 
Flycatchers, Crows, Jays, Blackbirds, Orioles, 
Cliickadees, Creepers, Thrushes, Swallows, Tana- 
gers, Wrens, Warblers, Hummingbirds, Finches 
and Sparrows. Pp. 374, (Washington, D.C. : 
National Geographic Society, 1937.) 2 vols. 

5 liollars. 

(a) The Birds of the Malay Peninsula : 
a General Account of the Birds inhabiting the 
Regkm from the Isthmus of Kra to Singapore 
with the adjacent Islands. By the late Herbert C. 
Robinson and Frederick N. Chaseu, (Issued by 
authority of the Federated Malay States Govern- 
ment.) Vol. 3 : Sporting Birds ; Birds of the 
Shore and Estuaries, Pp, xxi 4- 204 4* 25 plates. 
(London : H. F. and G. Witherby, 1930.) 35c*. net. 

(3) Check-List of Birds of the World 
By James Lee Peters, Vol. 3. Pp. xiii4 311. 
(Cambridge, Mass. : Harvard University Press ; 
London : Oxford University Press, 1937.) 15^, net, 

(1) resources of the National Geographic 

A Society have made possible the issue of 
a remarkably effective popular book on the birds 
of the Unit^ States and (yanada. The text is 
oontrilwited by a number of Anieriean ornith- 
ologists of high repute, whose names guarantee it 
as axithoritative, and the extent to which the two 
volumes are illustrated is truly lavish. Prior 
publication in the Society’s widely circulating 
magazine, over a period of years, has eovered so 
m%ich of the cost that the price is a low one fw the 
value given. 

Each important group of birds receives a 
chapter, in which an introductory aocoimt is 


Life 

followed by details of the separate species. Other 
chapters are interpolated to deal more generally 
with such topics as the study of migration by the 
ringing method or the mechanical recording of 
bird-song. The treatment of some questions is 
perhaps superficial, and the style at times rather 
journalistic, but the information essential to a 
work of this kind is well presented. 

The outstanding feature is the full use that has 
been made both of colour drawings and of photo- 
graplm — there are more than two hundred of each. 
Tlio coloured plates by Major Allan Brooks are 
beautifully clear, and well adapted for purposes 
of identification : all important species are 
depicted, often in more than one plumage. The 
photographs are from various sources and reach 
a high standard. They have obviously been 
selected to give an impression of the lives of the 
birds rather than of their mere appearance, and m 
this way they admirably supplement the portraits 
provided by the artist, 

(2) Mr. Chaseu now presents the third of five 
instalments of a guide to the bird-life of Malaya, 
the death of the author of the first two vdtiines 
having been the chief cause of a gap of eight years 
in puhlicatton. The work is a sumptuous one, and 
intended primarily for local use. Its general 
arrangement is unusual in that the diviskoi into 
volumes is based on habitat hiatead of following 
a strictly systematic order. Eaesh species, how- 
ever, is dealt with on a uniform plan, a description 
of the bird being followed by particulare of its 
range, nidification and habits. The information 
is lucidly set forth, and the plates by Mr. Chdnvold 
are excellent. 

(3) Mr. Fetors is engaged in pirodueing a work 

of reference of much value to ornithologists; The 
information given is restricted to nomencdatitre 
and distribution, but the utility of an tip-to^date 
standard list of att known birds is obvious* The 
present vohime covmt the pigeons and tlm jiwots, 
these two ciders Itotweedn m 

than sixteen hmsdtod 
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Why Aeroplanes Fly 

By Arthur Elton and Robert Fairthome, (Tim 
March of Time Series : Mechanics, 1.) Fp. xii + 82. 
(LondoUi New York and Toronto : Longm^s, 
Green and Co., Ltd., 1936.) 6d. net. 

This readable book discusses the subject more 
broadly than the title suggests, giving a chapter upon 
the uses of aircraft, oven going into the question of 
its military values. The text follows faithfully the 
ideal laid down in the preface of giving “the reading 
public a detached, Himple and untechnical explana* 
tion“ of the Subject matter ; so much mo thkt the 
reviewer feels inclined to suggest that the authors 
under-estimate the ability of the said reading public 
to understand the simple ideas of natural physics 
mid mechanics. Nevertheless, it is almost entirely 
f ree from those loose and often inaccurate statements 
that kre usually the inevitable accompaniment of the 
simpliiication of scientific matters. 

It is easy to find faults of omission in any book 
which has obviously been kept down in size, but 
there are some cases in which the authors, having 
embarked upon an explanation, should not have left 
it unfinrslied. For (ufcample, when discussing high 
wing loading as a means of increasing carrying 
capacity, the attendant dangers of high landing speed 
are mentioned, but there is nothing about the many 
thoroughly tried aud proved methods of iucn^asiiig 
the speed range and redxtcing the landing speed. One 
would have been inclined to have accused the authors 
of being out of date but for the fact that in the next 
paragraph they mention rotraotable undercarriages os 
a means of reducing drag, a mucii more modern 
development. 

Mention of a possible “new kind of engine made 
like e rocket*’ is a case of loose terminology. This 
surely means that the wdiolo aircraft would be 
fiuiotiohing on a rocket principle. 

In general, a good book for the lay reader who has 
been so out of touoli with the modem world that he 
is quite ignorant of the technical aspects of flight. 
The illustrations ore particularly good, well chosen 
and vi^ell produced. 

The Gkology of South-Western Ecuador 
By Dr. George Sheppard. Witl\ a Chapter on the 
Tertiary Lorj^r Foramihifera of Ecuador, by Dr. 
Thomas Waylaiid Vaughan. Pp. xiv + 275 + 13 
plates, (liondon : Thomas Murby and Co., 1937.) 
!25t. net. 

DtrEiNO the jawt twelve years Dr. George Shepjmfd 
has publii^ed a series of papers on various aspects 
of the geology of Ecuador. In this volume, which 
is probfifey tiw first published in English on the geo- 
logy Of Ecua^, bo puts oh record his collected data 
and hm oondiisions, The present climate and physio- 
graphy ore described together with the effects 
iwdhoed by tbk fyp© of olunate. The Origin of the 
Tertiary Clay F^ble Bed of the Santa Elena xegion 
is a matter of controversy* It has been suggest^ 
t^t it hi a oha^ breccia on a regional scale, but Dr. 
ShOjpiwd the view that it was originally of the 


nature of a series of extensive mud streams similar 
to those which have been observed at the times of the 
heavy rains. He puts considerable emphasis on the 
results which may arise from these rather exceptional 
climatic conditions* 

Some have regarded the Guayaquil lumostone as 
Cretaceous, but examination of the contained Foram- 
inifora places the age as Eocene, and probably in 
the upper jjart of the series. In oonseciuenoe of this 
and other evidence, Dr. Sheppard makes the tentative 
suggestion that the Guayaquil Limestone and the 
Seca Shales ai*e of the same age. 

Dr. Wayland Vaughan has contributed the chapter 
on the Tertiary Larger Foraminifera, and othot 
chapters describe the geological structure, the 
igneous rocks and cherts, at some length. The final 
chapter deals briefly wi th the occurrences of jwtroleum. 

An abundance of material is presented which pro- 
vides food for thought on many points, but in giving 
his conclusions the author does not expect to go 
unchallenged on all the issues. G. D, H. 

Plant Life Forms 

By C, Raunkiaier. Translated by H. Gilbert -Carter. 
Pp. vii-Hl04. (Oxford : Clarendon Press ; London ; 
Oxford University Press, 1937.) 6s. net. 

This type of botanical text will not bo familiar to 
many British botanists, and therefore, although the 
original Was written in Danish by Prof, Raunkiaer 
so far bock os 1907, the point of view will be fresh 
and, indeed, invigorating. 

Plants can be classified vegetatively into trees, 
shrubs and herbs, but this does not take the botanist 
very far. Most plants have to pass through a period 
of much -curtailed activity — ^winter in temperate 
countries and dry season in the tropics — and during 
this period, their growing parts, namely, the buds, 
must be afforded some moans of protection. The 
degrees of protection vary according to the require* 
rrients of the different species. Prof, Raunkikar 
describes the various means of protection, and these 
are illustrated by examples and drawings. 

From this point of view, the plants are divided 
into the following main groups : ( 1 ) Plienorophy tes, 
plants whose buds and apical shoots project into the 
air during the unfavourable season ; (2) Ohamie* 
phytes, with buds and apices on shoots at or near 
the soil surface ; (3) flemicryptophytos, whose shoots 
die back just before the unfavourable period, so that 
surviving buds, etc., are protec^ted by withered leaves 
and the soil ; (4) Oryptophytos, whose surviving buds, 
etc,, are either beneatli the soil or at the bottom of 
water; (6) Therophytes, plants which i>a8S their 
complete generation ih?m seed to seed, that is, 
survive the unfavourable period a« seeds. These 
groups are still ftirther subdivided. 

The value of plant life-forma to the study of plant 
geography can be well imagined, and a brief account 
of this is given at the end of the book. 

Botanists will welcome this attractive book, and 
should be grateful to Mr. H. Gilbert-Carter for hiH 
excellent translation foom Prof. Raunldaar’s original. 
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The Pleistocene History of the West Midlands' 

By Prof. Leonard J. Wills 


The Older Drifts 

Tlie ‘Older Drifts,’ as already pointed out, are 
essentially either north-western (or Welsh) or 
north-eastern in oomposition. We may now 
examine them to determine whether they rec^ord 
more than one glacial epoch. For this purpose 
we can divide the region into two parts along a 
line running roughly from Derby — Lichfield — 
Taraworth — Ck^ventry — Stratford-on-Avon to 
Moreton-in-the-Marsh. 

Boat of this line two distinct sets of glacial 
deposits can be recognized on lithological and 
stratigraphical grounds. The older of the two, as 
developed in the north, is of Pennine origin, and 
was carried by ice travelling from the north-west ; 
but near Coventry and Rugby, drift occupying 
an analogous position contains chalk and flints, 
and can be described as a sort of chalky boulder 
clay. Its apparent southerly limit is shown in 
Pig. 1. In the intermediate district little is known, 
but near Hinckley and perhaps also at Bedwortb 
part of the older series consists of well-bedded, 
probably lacustrine deposits. The oldest drifts on 
the Bl:^he-Avon watershed near Stratford-on- 
Avon, and the ‘Campden Tunnel Drift’ near 
Moreton appear to be Welsh in origin with a slight 
eastern admixture. They have both been regarded 
as probably older than the Great Eastern glacier 
(Tomlinson). 

Throughout all this eastern region the upper 
or more recent drift has been derived from the 
north-east and often consists of a true chalky 
boulder clay. It Has generally and, I think, 
correctly bwn referred to the Great Eastern 
glaciation of Harmer, 

Between the lower and the upper boulder clays 
in the Hinckley -Coventry- Rugby district there is a 
persistent bed of gravel and sand. Somewhat 
similar deposits, the Jurassic gravels of Miss 
Tomlinson, underlie the ‘Main Eastern’ boulder 
clay of the Stratford area. The ‘Ditchford’ or 
‘Paxton’ gravels of the Moreton district occupy 
an analogous position with respect to the chalky 
‘Moreton Drift’ (Tomlinson and Dines). In the 
Jurassic gravels near Stratfofrd a single tooth of 
an archaic form of Elephas aniiquus has been 
found, which is suggestive of interglacial con- 
ditions. Near Coventry both cold and warm 
climate fossils have been recH)rded by Bhotton, In 
OmHnwd Jrom paga S97. 


view of the dose association of these deposits with 
two glacial series, the presence in them of tundra 
and temperate fossils is not so contradictory as 
would at first sight appear, especially as we must 
allow that vast lengths of time may, in a water- 
shed area, be represented by comparatively thin 
deposits. 

I (jonsider that the facts in this oostom region 
support the idea of two distinct glaciations within 
the Older Drifts, with interglacial conditions 
between them {First Interglacial) ^ 

West of the Derby-Moreton line the area of the 
Older Drifts is sharply limited on the north by 
the southern edge of the later Main Irish Sea 
glacials (Fig. 1), which has already been discussed. 
Except in the Lower Avon valley, the older drifts 
are here Welsh. 

The interpretation of these drifts is extremely 
difficult, partly because it is likely that if there 
have been two glaciations, they will be recorded 
by similar deposits which might occur each 
separately or both together on the same surface, 
and partly because of the great dissection and de^ 
struction that they have undergone. Many of the 
deposits, too, are gravels and sands that bdonged 
rather to outwash fans than to the ice sheet itself. 
On the other hand, we have, as already pointed 
out, the river terraces to help us, by providing 
a record of the progressive deepening of the valleys 
and of the contemporaneous opening up and 
development of new lines of drainage on su^oes, 
each of which appear to grade with one or other of 
the terraces, and which for this reason may be 
regarded as of approximately the same age as the 
terrace in question. 

We may consider the Lower Avon and Lower 
Severn vales first. Here the highest deposit, namely 
the Woolridge Terrace, is developed between 
Tewkesbury and Gloucester, and up the Leadon 
valley at heights between 200 and 2Bfi O.D. 1 
have elsewhere suggested that the Leadon vsdiey 
deposits were laid down by water travelling west 
of the Malvern range and forc^ to take tbie course 
by the filling of the Severn vale by the Welsh ioe, 
when at its maximum. At tMs stage, top, t^ ipe 
seems to have cairied Wdsh bouldera 
Moi%ton-in*t]m^Mari^ distciot and to Imve hpiaix 
responsible for cerMu very hi{^^ 
Worcestershi^v^ tiiese msimis I ^ 

stretching over Fsles el ^evnrp fmd Av^ 
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to the CotteBwold escarpment. A slight retreat 
would have allowed outwash material to be laid 
down below Tewkesbury. Patches of this have 
survived at Woolridge (260 O.T).), Norton Hill 
(283 O.D.), and Corse Hill (250 O.D.). These and 
some other very high deposits seem to belong to 
this early stage and to be the most likely equivalents 
of the lower boulder clays of the Upper A\non valley 
and of the Pennine drifts of the Trent, Soar, and 
Wreak valleys. 

If we accept this view, it follows that the retreat 
of this First Welsh Glacier was connected with the 
‘first interglaciar episode for which we have 
disoussod the evidence in the Upper Avon valley. 
In the Lower Severn vale the Bushley Green 
Terrace, containing a temperate shell fauna and 
lying at a considerably lower level than the 
Woolridge Terrace, appears to belong to this time. 
The Bushley Green correlates with the Avon No. 5 
Terrace of Miss Tomlinson, but for several reasons 
I picture the latter as somewhat later in date 
though graded to about the same level. On this 
view the Bushley Green and Avon No. 5 Terraces 
cover the *first interglaciar episode and the on- 
coming and maximum stage of the Great Eastern 
glacier in the Avon Vale. 

What then of the rest of the region ? There arc 
certain data and several lines of reasoning’*' which 
in my opinion justify us in postulating the existence 
during the Groat Eastern Glaciation of a Welsh 
ice sheet reaching across the Stour and Salwarpe 
valleys, and oovciring the Black Country, East 
Worcestershire and the Warwickshire Plateau 
(Fig. 2). There is, however, no clear-cut evidence 
to prove whether it was the shrunken First Welsh, 
or, as I think more likely, a Second Welsh ice-sheet 
which, as the first interglacial epoch passed away, 
grew and invaded the northern part of the same 
region, incorporating to some extent in its deposits 
the drifts of the earlier advaneo. 

The retreat of this glacier is illustrated diagram- 
matically in Fig. 2. 

The first iiosition shown is indicated by a line 
with double offsets. This line conforms with Miss 
Tomlinson's maximum Vo-advance' in the Blythe 
valley ; with the considerable development on 
the Ridgeway of drifts with both north-eastern 
and north-western erratics which may have owed 
their origin to the combined efforts of the two 
glaciers ; and with the gravels and sands of the 
Stoulton-Besford area which I have just referred 
to as grading to the same level as Avon No. 5 
Terrace. As the two sheets withdrew, the drainage 
down the Avon was responsible for the formation 
of some ports of the same terrace. It appears 
necessary to imagine the Severn valley from 
Worcester downwards as having already been 

* XUoio ftre outUned In th« printed addrem. 


established, possibly as a marginal flow along the 
edge of the First Welsh Glacier. 

The second stage deserves more elaboration ; 
but this cannot yet be achieved, owing to want of 
data. The line indicated with thret) offsets must 
therefore be regarded as a composite representation 
of several that it would be necessary to draw in 
order to satisfy even the ovidenco we now possess. 
East of Birmingham the line represents a lobe in the 
Tame basin connecting near Tamworth with the 
Eastern ice of the Anker and Trent valleys. This 
disposition of the two sheets would enable us 
to account for the Blythe valley lake suggested 



Fig. 3. 

P0»8ini.lS SCOCBSSIVK STAOIOS OF lUCTEKAT OF THE 

Second Wkijsh and of the Great Kastrrn 

ouioiERs. Horizontal ruling indicates glacial 

LAKES ; ONE-BAUBKD ARROW, BuSHLKV OHEBN 

Terrace of Severn, and Wolveroote Terrace 

OF Even LODE ; two -barbed arrows, Avon No. 5 

Terrace ; three- and four-barbed arrows ap- 
proximate TO THE Kidderminster Terrace, 

in the Birmingham Memoir and described by 
Miss Tomlinson. It drained southwards by the 
Kingswood Gap to the Alne valley during the 
Stratford stage of the Great Eastern Glacier 
(Tomlinson). 

Ice approximately in the position shown for this 
stage could also account for the Cole valley lake, 
the Moseley gravels, and the barrier of sands 
which turn the Cole eastwards near Castle Brom- 
wich. Fig. 2 also indicates a lake in the upper Bea 
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valley, south- west of Birmingham. This expresses 
the hypothesis that (certain clays, such as the 
*india-rubbor clay* of California and the similar 
deposits at Parson’s Hill, King’s Norton, may 
have originated as lake clays when the Rea valley 
was obstmcted by ice that impounded water up to 
about 550 O.D. 

The line further coincides to the south- west 
of Birmix^gham with the gravel deposits of Bowney 
Green near Alve(;hurch, which may be regardetl 
as marginal in origin. The lobe stretching south- 
wards complies with the necessity for an extension 
into the lowlands of an ice-sheet that was mighty 
enough to overspread the high ground of the 
Black Country and the Liokey Hills. Drainage 
from this was (arried away along the Salwar^K) 
into the Seveni, and was responsible for part 
of the erosion of these valleys before the Kidder- 
minster Terraco came to be formed. It will be 
noted that tlie overflow from the Blythe lake 
coupled with drainage from the retreating Eastern 
glacier produced similar erosion-effects in the 
Avon valley before Avon No. 4 Terrace was laid 
down. 

Returning to the melting glacier, the next event 
seems to have been the splitting of the ice on the 
high ground of the Black (Country. The lobe on the 
west T picture as ocoupying the low ground west 
of the coalfleld and of the Clont-Lickey range as far 
south as the Salwarpe valley. It was this ice that 
held up the lake or lakes near Wildmoor and Bamt 
Green which have left their record in the horizon- 
tally bedded high-level sands and gravels of that 
district. 

As the ice shrank back the thick mounds of 
sand and gravel in th(5 Stour vale and near the 
Churchill brook were deposited. These clearly 
ant^Klate the Kidderminster Terrace and so fall into 
their correct position in the scheme. 

The final stage, indicated on 2 by a line with 
five offsets, was suggested to me by Mr. T. H. 
Whitehead. There is much evidence to justify 
the assumption that in prc-Glacial times the Stour 
flowed northwards as far as Hinksford, where it 
rounded the end of the then unbroken Bunter 
Pebble Bed est^arpmont. Ic.e in the position shown 
on the map would, as already suggested, have 
impounded a lake in the upper Stour valley, the 
overflow from which might have initiated the 
present gorge of the Stour through the Bells Mill 
Gap. The sands of the so-called Kingswinibrd 
Esker can be regarded as having originated in 
this lake. 

All the records of the furilior retreat of the Welsh 
ice sheet have been obliterated by the invasion of 
the later Main Irish Sea glacier. 

The evidence relating to the Older Drifts that 
we have been considering is scattered, difficult to 
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interpret and usually ambiguous ; but nevertheless 
I feel some confidence in the correctness of the main 
features of its interpretation, namely, that there 
were two glaciations involved. In the first the 
ice movement was from North Wales and the 
Pennines towards the south-east : in the second 
there was a similar, but less powerful North- 
Welsh dispersion with some slight intermingling 
of Irish Sea material. Simultaneous with this, 
however, in the east and in the Avon valley was 
the Great Eiistern glacier. 

By the end of the First Glacial epoch the general 
trend of the lowest parts of the Severn seem to have 
been established as marginal channels bordering 
the ice which lay thickest in the Salwarpo-l^ddle 
Brook depression. The first and the second 
glaciations were probably separated by truly 
interglacial conditions (First Interglacial). 

The Second Glaciation came to an end in the 
Second or Great lrde.rgUicial epoch which intervened 
l>etwoen the deposition of the Older and Newer 
Drifts. In the area under review we find at this 
stage that the present directions of the rivers had 
been determined, and that the valleys of those 
days can be recognized and their depths defined 
by the Kidderminster-Avon No. 4 Terrace, and 
perhaps by the ‘High Terrace’ with Hippopoiamtis 
in the IVent valley. There is, however, one 
exception to this statement. I refer to the Iron 
Bridge gorge. This section of the present river 
was non-existent at this time, and in its place was a 
high watershed. The diversion of the Upper Severn 
across this waterparting belongs to the story of the 
Newer Drifts. 

Newer Drifts 

(a) I'he Main Irish Sea Glaciation. I can only 
refer in the very briefest way to the events that 
have occurred since the ‘Great Interglacial.' I 
have already mentioned that the Newer Drifts 
in the Midlands were the product of the Main Irish 
Sea Glacier, and 1 have attempted to define its 
maximum extent on Fig, 1. This glacier belonged 
to the Third GUmaiion, 

The oncoming of this glacier seems to have 
coincided with the deepening of the Severn valley 
below the Kidderminstw Terrace level, in prepara- 
tion, as it were, for the great floods of sand and 
gravel that were fed into it as soon as the ice 
crossed the old watershed near Iron Bridge and 
at the head of the Worfe and Smestow valleys. 
These depoedts are now the Main Terrace, 
cmrelatives of which are the Second Terrace of the 
Avon and probably the low terraces of the Trent 
and Tame . 

As the ice had been moving u|>stres^m in its 
invasion of the Dee and Mersey bamus» it znnst 
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have impounded the drainage during the advance, 
as we know it did later during the retreat ; hut 
there seems to be no record of an ovearflow into the 
Severn csatchment during this growth stage. 
As the ice melted back from the maximum position 
shown on Kg* 1, a series of important drainage 
changes took place. Krst, at an early stage 
when the ice still covered the watershed at Iron 
Bridge and at the head of the Worfe, but had 
melted back enough to expose the upper Penk 
valley, a small lake was impounded just north of 
Wolverhampton which flowed out south-west- 
wards over the watershed near Tottenhall, forming 
the Tettenhall Gap. This overflow was responsible 
for the great train of gravels full of Irish Sea 
erratics that follows the Smestow Brook down into 
the Stour. 

Dixon has traced various ice fronts trending in a 
general north-easterly direction across the country 
between the Penk and Newport, Salop. These 
are marked by terminal kanies and by bemlcd 
;l«ar. 

The Worfe valley was an important line of 
drainage from the ice front until the latter came to 
lie on the north side of the watershed. In this 
position a lake was impounded near Newport, and 
Dixon has shown that this drained across the 
watershed at Gnosall into the Church Eaton 
brook and so into the Trent. He named it I^ke 
Newport. 

I have elsewhere described the detailed evidence 
relating to the way in which the waters of the 
Upper Severn came to bo diverted through the 
Iron Bridge gorge into the drainage basin of the 
present Middle and Lower Severn. This diversion 
was brought about during the melting back of the 
Main Irish Sea Glacier on the watershed region near 
the Wrekin, through the development of a system 
of marginal channels and glacial lakes. The detailed 
evidence substantiates a hypothesis suggested 
independently by both Lapworth and Harmer, the 
main feature of which was that a lake was held up 
by the ice sheet on the north-west side of the pre- 
Glacial watershed at Iron Bridge ; and that this 
lake drained away across the divide, and thus 
initiated a gorge that became so deep that it 
has permanently retained the Upper Severn 
drainage which formerly went out to sea either by 
the Dee or by the Mersey. This lake I named Lake 
Buildwas. 

At this stage then there were two lakes, Buildwas 
»ud Newport, on the north-west side of the water- 
shed, one droiitmg to the Trent and one to the 
Middle Servem* They were separated by the ice 
where it impinged on the Wrekin. ^en the 
glacier mehed back farther and allowed the lakes 
to join and form ‘Lake Lapworth/ so nearly at 
the same level were the outlets that it was a mere 


matter of chance that the Upper Severn went 
permanently to the Bristol Channel and not to 
the Humber, As it happened, the Iron Bridge 
outlet was, or at any rate soon became, the lower. 
It took aU the discharge and has retained it ever 
since. 

These glacial accidents have been the factors 
that have detennined much of the geography of 
the Midlands ; for they diverted into the relatively 
small pre-Qlacial catchment basin of the Lower 
and Middle Severn great volumes of water which 
have rejuvenated the river, especially in its 
middle reaches, on a stupendous scale. The 
rejuvenation is still operative, and can be seen to- 
day in the erosive activity of every tributary of 
the Middle Severn. 

Climatic conditions during tlio Main Trish Sea 
glaciation were extremely severe. Solifluxion 
and melt -water floods were on a correspond- 
ingly grand scale in the periglacial region. 
There are vast spreads of local, oft^en angular, 
detritus at the foot of the Cotteswold and Mal- 
vern Hills, and in the valleys draining the high 
ground of Enville and the Clont-Lickey range, 
which resulted from these conditions. Most of 
these grade down to the Main Terrace level in 
the adjacent valley, and may bo eorrelatc^d with 
that terrace and thus with the third glaciation ; 
though some seem to ha still younger and to 
correlate with the Worcesttjr Terraco and the Welsh 
Re-advance. 

(6) The Wdah Re -advance"*^ or Little Welsh 
Glaciation. The fourth and last glacier to reach 
our area was an extension of the Upper Severn 
valJey-glacier down as far as Shrewsbury, to 
which Whitehead has given the name Welsh 
Re-advance. There is strong evidence that the 
lowest of the important Severn Terraces, the 
Worcester Terrace, was being formed during this 
re-advance. 

The problem of the Welsh re-advance is one 
among many relating to our glaciations that await 
solution, and yet can never be solved by work in 
one restricted area. The cry is always for accurate 
data in neighbouring areas. I olose this address, 
as I began it, by an appeal for amateurs who are 
willing to undertake conscientiously and scientific- 
ally the recording and co-ordinating of every 
scrap of evidence in the district in which they live, 
whether it be a glacial or a periglacial one. If this 
were done so carefully that no temporary expostire 
escaped record, data would graducdly, but I thixik 
quickly, accumulate by which some at least of the 
many outstanding problems of glacial correlation 
and interpretation would reach solution. 

* The mftr, Kitf. 1, does not attempt to ehov the Itmlts of thie 
along the Welsh bordezlMid, w worked ont by nwerryhousa end MtUer 
and by Cbsrtevwoiih, since they Ue wholly onMde the Midlands. 
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The Soviet North Polar Station 


V^^HEN tlie Soviet t polar Btation wan foundocl 
’ ^ on an ice-floe near the North Pole on May 
21, 1937, it wa8 expected that the floe would drift 
slowly, perhaps erratically, but on the whole 
towards the northern coast of (Greenland. The 
outflow of i(^e from the Arctic basin by the East 


ttreeiUand current, the observed westerly drift of 
floes to the north of Greenland and the heavy 
hummocky ice off 8mith Sound and Grant Land, 
Nares* misnamed palseocrystic ice, all point to the 
probability of a more or less rotatory drift within 
the Arctic basin. There can bo little doubt that 
some of the Arctic pack-ice is carried, at least at 
times, by such a drift, which is no doubt partly 
due to the earth's rotation and is assisted by the 
prevalent atmospheric circulation. 

The Soviet station, however, has ixot closely 
followed the anticipated course. News in The 
Times and the Soviet Union Year Book Press 


Service give some details. Until early November 
the drift was steadily southward along the meridian 
of Greenwich, with deviations of about seven degrees 
of longitude to east and west. Then during 
Nov©ml)er the course became south-east towards 
Spitsbergen, and on November 30 the position 
was lat. 82^^ 51' N., long. T E. Thus 
the station is now approaching the 
course of the'lfinal stages of the drift of 
Nansen’s Fram in 1B96. The Fram, 
with a slower and less deluded course, 
moved on the whole to the south-west 
from the vicinity of the New Siberian 
Islands to lat. 84° N., long. 15° E. ami 
then southward , Thus there would 

appear to be a certain parallelism be- 
tween the two drifts, with the suggestion 
that the quicker drift of the Soviet station 
is due to its being in the main trend of the 
current while the Fram was in the peri- 
pheral regions, where wind may at times 
have controlled the course. 

Until November the floe with the Soviet 
station was moving definitely towards the 
East Greenland current, whi<jh is the main 
outlet of the ice of the Arctic Ocean. This 
current may well have been drawing it in 
that direction. The change of direction in 
November is more difficult to explain. 
Possibly wind action may be a factor of 
some importance as the pack approaches 
the periphery of the basin and there 
is less congestion, as is suggested regard- 
ing the Frames route, or there may be 
eddies on the margin of the main stream. 

On December 12, however, the floe 
was reported to bo in lat. 82° 8' N., long. 
7° 45' W., so that it is now moving towards 
Greenland. 

K the drift continues, as seems prob- 
able, the position of I. D. Papanin, E. Krenkel, 
E. L. Federov and P. P. Shirshov will become one of 
extreme danger, although their wireless messages 
make light of their peril. Bumblings in their floe in- 
dicate cracking : dissolution may quickly follow if 
the floe reaches the edge of the pack and feels 
the influence of ocean swell. That will be some 
time yet, but probably will occur during the winter 
and not as h^ been hoped in summer daylight. 
Until March there will be no daylight at th(‘ 
station : darkness will materially increase the 
difficulty of aeroplanes finding an a4equate landiidg 
place for the rescue, and the ea^dorars have no 



Chaut showino drift of the Soviet Poiab Station (broken line) 




December 18, 1937 


NATURE 


1041 


vessel . There are reports that the Soviet Govern- 
ment intends to send an ioe-breaker to the rescue. 
This plan holds out more hope. On the other hand, 
the floe may continue its drift towards north-east 
Greenland. In that event the explorers may be 
able to effect their own rescue by travelling over 
closely packed ioe, held by the land, to the safety 
of the shore. It is much to be hoped that these 
gallant men, who have risked much in the cause of 
scientific investigation, succeed in reaching safety. 


Up to the present, their meteorological records 
alone have been published, but it is clear that 
the ocean soundings are going to prove of great 
interest, as showing a uniformity of depths in 
high latitudes and defining the width and depths 
of the ridge connecting Greenland and Spitsbergen, 
Other oceanographical discoveries were referred to 
in a previous article in Natuhe (139, 990, June 12, 
1937). 

R. N. R, B. 


Obituary Notices 


Sir Jagadis Chandra Bose, C,S.L, C,L£,, F,R,S. 

B y the <ieath of Sir JagadiH Cliandra Bose on 
November 23, a few days before his Hoventy- 
ninth birthday, Tndia lias lost one of her foremost 
sons and science one of its most picturf3squo figures. 
In India, and indeed elsewhere, Bose’s concern for 
tfie well-being and progress of his native cmmtry lias 
for long been widely known. His reputation os a 
physicist has btien established for several deciwk^s. 
But it is at present not possible, and will not be 
possible for some time to come, to assess the true 
value of his contributions to physiology. 

Bose’s physiological work still remains in an isolated 
position in spite of decades of indefatigable work on 
his part, many volumes of published experimental 
work, and fK^metiiTies even \mique facilities granted, 
not only in his own ooimtry, but also in Great Britain, 
the United States and on the Continent, to bring his 
results personally before the public by means of 
lectures emd demonstrations. (In his earlier days, 
such facilities were not always available, and it is a 
tribute to his fighting instinct that ho was able to 
obtain them in the end.) 

The reasons for Bose’s isolated position in the 
science of physiology arc many and varied. Although 
he was a pioneer in his own field, he seldom discussed 
his HMSults with those of his contemporaries. His 
scientific work was at times ahnost dramatic, with 
the result that even at the early stages he attrachxl 
much attention from the non •scientific world. Diplo- 
mats and high Government officials attended his 
discoiirses ; Komain Rolland was loud in his praises 
of him ; Rabindra Tagore wrote poems eulogizing 
his work ; and Bemarti Shaw was attracted to 
one of hie leotuies. Naturally, lay p^iblicity and 
interest followed such distinguished example ; but 
all this was unhealthy to Bose, the man of science, 
when so little of his work hod received scientific 
confirmation, 

Jagadis Chandra Bose was bom in the village of 
R^kh^ in Vikrampur, a large area in the Dacca 
District, on November 30, 186ft, the son of Blu^p»ban 
Qhandra Bose. But Bose’s father soon migrated as 
deputy magistrate to Faridpur, the centre of the next 
District, and it was there that Bose spent his ohild- 
hoqd days, Bhagaban Chandra Bose ha«i a profound 


sense of jiublic duty, arid it was doulitleSs from this 
source that Jagadis Chandra Bose’s supreme love and 
work hit his fellow countrymen had their origin. 
Bose’s father, too, had to grapple with the severe 
problem of the docoits in liis area, and his success 
won unstinted praise from the authorities. Such 
factors were no doubt operative in eliciting that note 
of strenuous and jM^rsistont courage in facing ad- 
versities and of imtiring combativenees against every 
difiiculty so inherent in Jagadis’s character throughout 
his life. 

By his father’s wish, Bose received his prirnaiy 
education at the vernacular school in Faridpur, and 
not the English school. Thus did lie at an early ago 
come into contact with the problems of the peasant, 
and those problems always occupied his mind after- 
wards. At nine years of age he entered St. Xavier’s 
Scluiol in Cal(5utta, where his taste for natural history 
veered round to one for physios under the influence 
of Father Lafont. He graduate<l B.A. at the age 
of twenty years. 

At this time, his family was financially embarrassed, 
but chiefly through the help of his mother, Bose was 
enabled to leave Calcutta for the ITiiiversity of 
Jjondon to study medicine. In later years, ho was 
never tired of describing the thrills ho experienced 
in studying zoology for the first time under Ray 
Lankester. Bitt his health forced him to h^avo 
Ijondon, and, having gained a natural science aoliolar- 
ship, he entered Christ’s College, Cambridge, in 1881. 
His first year there was one of indecision, but he was 
an assiduous student of physiology tmder Michatd 
Foster oml embryology imder Francis Balfour. In 
his second year, he settled down finally to l>otauy 
imder Vinos and Francis Darwin, chemistry under 
Livoing and physics imder Rayleigh. He took the 
Natural Sciences Tripos, obtained his B.A. an<l at 
the same time took a London B.Sc. In later years, 
his fonner teachers, Lord Rayleigh and Prof. Vines, 
were appreciative of his researches in physios and 
physiology, and were sponsors for their presentation 
before the Royal and Linnean Societif^s respectively. 

Bose returned to India at the age of twenty-five 
years, and, after serious opposition from the Educa- 
tional Service and from academic authorities, was 
appointed professor of physics in Presidency College, 
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Calcutta. Here liia lectures were brilliaut and liis 
infliuence over the students profoiuid. Thus finally 
did he gain the full approbation of the Principal of 
hie College and the Director of Public Instruction. 

Having thvis overconvc preliminary opposition and 
difficulties (though tliero were many more in store), 
Bose determined that henceforth his life should 
bo devoted not to professional survival or family 
hono\ir, but to the pursuit of scientific truth. How 
tenaciously he adhert'd to that resolution throughout 
his career is pi'actically common knowledge. Through 
it, especially in his own country, ho won the love and 
admiration of everyone. 

Bose’s first reseaitdies were on electric radiation, 
and within a year the Royal Society undertook the 
publication of his investigations and provided 
financial help for tlutir contintiation. About the same 
time ho was awarded the degree of D.Sc. in the 
University of London. Thus did his first piece of 
research work win autlioritative approval. Kelvin 
too was enthusieistic in his praises of Bose’s physical 
researches : but all tlxis meant chiefly onc^ thing to 
Bose— that India was coming forward in scientific 
research. So at that time he decided that India 
eho\ild have its own scientific research institute : but 
he was still faced with much opposition so he 
concluded that anything done in such a direction 
must be done by himself. However, it was not until 
another twenty -five yearn hatd passed, during which 
both he and his wife practise<i the strictest economy, 
tiiat ho was able to realize his dream and open the 
Boso Research Institute in Calcutta. 

Having justified his claim as a jxhysioist, Bose 
received every encouragement from his own Govern- 
ment and from the Imperial Oovenxmerit. 

Aboxit the same time that Lodge was extending 
Hertz’s work on electrical radiation in England, Bose 
was doing similiu* work in India. With bis perfected 
afiparatus, he carried out his now familiar work on 
electric waves. He was able to verify the laws of 
reflect ion and refraction, determine refractive indices 
and wave-lengths (by ctu-ved gratings) and exhibit 
polarization and double mfroction by pressure and 
unequal heating. In 1896, this work received the 
highest praise from Sir Oliver Lodge and Lord Kelvin, 
and Bose was acclaimed os the first Indian to win 
distinction through scientific work. On the Continent 
and throughout Asia, too, his work in physics received 
distinct approval from such men as Lippmann, 
Oiiincke, Warburg, Lonard and others, and as the 
outcome of it all, British men of science, including 
Lister, Kelvin, Dr. Gladstone, Poynting, Stokes, 
Silvanus Thompson successfully appealed to the 
Government to establish a well-equipped ph3mioal 
laboratory in Presidency College, But there was 
much delay, and tlie lalroratory did not materiaJize 
imtil 1914, shortly before Bose retired from the chair, 
Further experiments with his electric refractometer 
were communicated to the Royal Society in 1808 
when ho described detonninations of the indices of 
refraction of various mibstances and the influence of 
the thickness of the air-space on tot^ reflection of 
eleotrio radiation. In 1900 he contributed a communi- 
cation to the Royal Society on molecular changes 


produced in matter by electric waves, in which he 
made soxne interesting observations concerning the 
phenomenon of fatigue in metals. This marked the 
beginning of his interest in response in the inorganic 
and in the living. 

At the beginning of this century, Bose’s well-known, 
though little understood, work in physiology began, 
and he read hie first jxaper on the response of in- 
organic and living matter before the International 
Conference of Physics meeting in Paris in 19(M). Thin 
paper oaustxl considerable discussion, and he read a 
similar paper at the British Association xneeting at 
Bradford in the same year. Here he described the 
ixiagnitudes of olianges pro(hice<i in the molecular 
structure of inorganic and living substances due to 
an electric stimulus, and was able to show that from 
this point of view both t>T>os of substances are similar. 
On this basis, he constructed on artificial retina that 
enableil him tn explain many phenomena of vision 
which up to that time hod been obscure. Both 
physicists and physiologists attended this paper ; 
the physicists were enthusiastic, but the physiologists 
were cool. 

At the invitation of Rayleigh and Dewar, Bom^ 
continued his researches along these lines in the Davy 
Faraday Laboratory of the Royal Institution. He 
then returned to India. Though during 1900“ 3 he 
continued his researches both in England and in India 
on the theme of response in the inorganic and the 
living and had his papers read befom the Royal 
Society, they were not published owing to the 
opposition of some physiologists. A paper was read 
before the Linnean Society of London under the 
sponsorship of Vines, Horace Brown and Howes. In 
this he discussed the electric responses in ordinary 
plants imder mechanical stimulus. His experimental 
results showed, ho claimed, that the res|)onse of 
the ordinary plant organism, so far as fatigue, 
temperature, jxoisons, ansdstlietios, etc., are concerned, 
is identical with that of animal muscle and nerve. 
Similar results communicated to the Royal Society in 
1903 wore not published. But from 1902 until 1919 
he published six volumes of his experimental investiga- 
tions and conclusions and many papers on his ‘physios 
of physiology’. In his “Responses in the Living and 
Non-Living” he claimed to have demonstrated “a 
complete parallelism , , , between plant response 
on the one hand and that of animal tissue on the 
other” and, referring back to his earlier physical 
experiments on the ‘elaotrio eye* he claimed to have 
shown that “there is not a single phenomenon in 
the responses, normal and abnormal, of the ret^ina 
which has not its oountorjxart in the sensitive cell 
constructed of inorganic material”. 

Thus did Bose’s earlier work in physiology meet 
with much active opposition ; but this gradually 
subsided and eventually some of his work appealed 
in the publications of the Royal Society and other 
societies. On November 30, 1917, he was able to 
realize his dream of a quarter of a oentuxy and o^n 
the Bose Research Institute in Calcutta. ThisincMies 
departments of physios and plant and amxmd physi - 
olo^. Active research contiiiues there,. The ibnds 
were supplied by him and &oin Qovennnent grains. 
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Boso had a geniiw for deaigning delicate ami 
seoflitive apparatus for liis physiological invest iga> 
tionSf fertility in initiating new lines for observation 
and a clear style of setting out his experimental results 
and theoretical doduotioue. Nevertheless, by his 
resonant recorder and oscillating reoordt?r he atJtually 
did for the first time record the delicate movements of 
leaves of Mimoea and Biophytum without distortion. 
He also devised appamtus for demonstrating the 
effect of sloop, air, food, drugs, excitation, impulse, 
etc,, on plants. He also demonstrated an instantaneous 
record of growth and death. Thus, according to him, 
did the plant automatically record its own physio- 
logical Jife-histiory. In 1919, ho amiounoed that he 
had obtained in plants very definite mechanical and 
electrical response to wireless impulses, and claimed 
that the “perceptual range of the plant is incon- 
ceivably greater than ours : it not perceives 

but also responds to the different rays of the vast 
^ethereal spectrum’*. His high -magnification cresco- 
graph which magnified th(^ growth f)f a plant ten 
million times was received with enthusiasm in 
England in 1919- 20, Doubt hod originally been cost 
on the crescograph really recording growth magnifi(ui- 
tion, but after demonstrating his apparatus in 
University College, London, a letter appeared in T/ic 
Times of May 4, 1920, over the signatures of some 
of the leading British men of science stating that 
“the growth of plant tissues is con*©ctly rc^cordod by 
this instnunent and at a magnificat ion of from one 
to ton million limes”. 

Bose received the O.I.E. for liis scientific work at 
tlie Delhi Durbar in 1902. In 1911 he was awarded 
the C.S.I., and in 1915 he retired from the chair in 
Presidency College as emeritus professor on full ])ay. 
In 1917 a knighthood was conferred upon him, and 
in 1920 he was elected a fellow of the Royal Society. 

Comment on Bose’s ijraiso worthy work in physics 
would be superfluous : but he would be a daring man 
who attempted any precise evaluation of Bose’s work 
in plant physiology at this stag^^. His work was 
prolific and his pubUcaiions voluminotis. He published 
a large number of books, and the “Transactions of 
the Bose Research Instittite” contain much of his 
own work and much caiTied out in collaboration with 
others. Most of this work has been rweived in silence, 
and lias neitlier been confirmed nor openly refuted. 
In any event, never will it be truthfully said that 
Bose was not a potent stimxilus to contemporary 
physiologists, especially at the height of his career. 
A leading physiologist once said that Bose’s “more 
general conclusions will probably not attract so much 
attention as the new experimental methods he 
employed”. But the application of Bose’s methods 
in experimental physiology by other investigators is 
still to coma. 

Of Bose, the man, nothing but the most gracious 
and kindest thoughts can be entertained. He was a 
great patriot and took a deep interest in Indian 
culture ; and his under interests are shown by his 
former of the International Committee 

on Intell^twl Co-operation of the League of Nations. 

Jajgi^s is survived by Lady Bose, who for many 
yeiaiil ymt,- a source of encouragement to him. 


Dr. K. J. Saunders 

Db. Kknnbth J. SAtrjfOMRS, whose death at the 
age of fifty -three years occurred at Eastbourne on 
November 22, was an orientalist and authority on 
the religions of Asia of no little diatinotion. 

Dr. Saunders was educated at Clifton College ami 
Emmanuel College, Cambridge, of which University 
he was a D.Litt. From 1909 imtil 1912 he was a 
leoturer of Trinity College, Kandy, and it was in 
this period, throijgh his contact with the Buddhist 
monks of Ceylon, tliat he ac<^uired an insight into 
the practical working of the Buddhist faith. This 
determined his line of ajiproach to the comparative 
study of the religions of the East as ’ways of life’, 
which he demonstrated most strikingly in his studicH 
of similarities in the doctrines of Buddhism and the 
teachings r>f Christ. He was also strongly impressed 
by the influence of Buddhism in the spread of the 
culture of India and Ceylon to other ooimtries in 
Asia. These views on the place of Buddhism in the 
life and culture of the East were streugthentxi by a 
j)f3ri<Hl of residence in Burma, when work for the 
Y.M.C.A. brought him into intimate contact with 
native students ; and they were confirmed and 
deepened by pilgrimages to Buddhist slirines and 
centres in other parts of Asia, especially China and 
Japan, which he visited after the Great War. 

Dr. Saunders was later appointed to the chair of 
comparative religions in Berkeley University, Cali- 
fornia, which he held until 1935. In the two following 
years, ho was engaged in lecturing on Asiatic histoiy ; 
but a breakdown in health prevonttKi him from taking 
up his duties on appointment to the recently founded 
Spalding chair for the study of comparative religions 
in the University of Oxford. 


Wk regret to announce the following deaths : 

Dr. O. 0. Bradley, principal of the Royal (Dick) 
Veterinary College, Edinburgh, since 1911, on 
November 21, aged sixty -five years. 

Mr. Edward T. Browne, a governor of the Marino 
Biological Association of the United Kingdom and 
a generous benefactor to science, well known for his 
zoological work on medusea, on December 10, age<l 
seventy -two years. 

Prof. J. Henderson, professor of natural liistory 
in the Colorado Museum, on authority on invertebrate 
palseontology, on November 4, aged seventy -two years. 

The Rev, Walter Howchin, omoritus professor of 
geology in the University of A<iolaide, aged ninety- 
two years. 

Prof. A. Hutchinson, F.R.S., formerly 

professor of mineralogy in the University of Cam- 
bridge, lately master of Pembroke College, on 
December 12, aged seventy -one years. 

Prof, Hans Molisoh, formerly professor of botany 
in the University of Prague, on December 8, aged 
oighty-one years. 

Mr, George Philip, chairman of Messrs. George 
Philip and Bon, Ltd., geographical publishers, and 
author of several valuable library atlases, on 
December 8, aged sixty-seven years. 
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News and Views 


Population Statistics 

8ib KiNasDEY Wood, tliu Ministt^r of Hoalth, has 
taken to heart the critic wiuk of the schedule of the 
Population (Statistic-e) Bill whicli have boon brought 
forward, both in and out of Parliament, since its 
publication. The revised schedule omits altogether 
the comprehensive Clause 3, which made it possible 
to demand information ujion ‘‘imy other nmtttir”, 
and was much disliked. Tlie questions now to be 
asked are definite and simple. On registration of 
birth ; the tige of the mother ; tlio date of marriage ; 
t he number of former cliildren of tlie mother. On 
registration of death : whether the deceased was 
married ; if a woman, the date and duration of 
jtnarriago ; th<> number of children ; the ago of the 
surviving spouse. The information so obtained will 
not bti disclosed to tho public. Tliese are not provo- 
cative questions and it may be expected that they 
will be approved by Parliament. The history of this 
Bill shows oxjr democratic institutions at their best. 
We have, first, a BUI with a vagina and complex 
schedule, calculated to give rise to objections, and 
(covering more ground than was really required ; 
then an excellmt, critical debate in tho House of 
Commons, and a good, general discussion in the 
newspapers ; and, finally, the revision and simpli- 
fication of the Bill by a sensible Minister. 

Air Raid Precautions 

Tn his speech on the motion for the third reading 
of the Air Raid Precautions Bill in tlu^ House <7f 
Commons on liecembor 7, Sir Samuel Hoare empha- 
sized that air raid precautions, on however great a 
scale, cannot assure complete immunity to the 
population of Great Britain or any other highly 
industrialized European country. The most that con 
be done is to minimize tho catastrophe and loss of 
life and to ensure the essential defence service. It is 
also impossible to concentrate on passive defence a 
disproportionate amo\int of money and man -power. 
Air raid precautions have their proper place in a 
genex'al scheme of defence finance and preparation, 
and Sir Samuel expressed the opinion that the 
execution of the Government’s plans would go far to 
prevent panic and ensure the continuance of the 
essential services. When the Bill reacheiil the Statute 
Book the (Tovemment propostxi to make much 
greater use of exiWTimentR in co-operation with local 
authorities ajid to strengthen the air raid precautions 
organization of the Horn<^ Office. In addition, very 
considerable stejw are already b<3ing taken in Govern- 
ment Departments to organize air mid precautionary 
methods. About fifty instructors drawn from different 
<iopartments have received training at the civilian 
onti-gaa school and are giving instruction to the staffs 
of departments. About eighty instructors trained in 
the same manner have been supplied to the Post 
Office, and it is hoped by the end of the year that 


there will bo more than 150 instructors in the Post 
Office service alone. Savon gas chambers are being 
constructed in various Government buildings in tho 
London area by the Office of Works, and the Office 
is also carrying t>ut an extensive structural survey of 
existing Government buildings. Tho most suitable 
accommodation will bo ear -marked for refuges to 
which the staff will be collected on rtxjeipt of 6ui air 
raid warning. 

STBr7CTUKAL precautions against air attack will be 
considered in all new Govommont buildings, aiid in 
tho now Whitehall buildings it is proposed to con- 
struct a roof of solid concrete to resist small in- 
cendiary bombs and some resistance to penetration 
of high explosive bombs generally. Tho solid concrete 
floors would offer further resistanct) to bombs which 
penetrate<l tho roof, while the second floor below the 
roof would be strongly reinforced to retain debris if 
the top flooi*s collapsed. A strongly reinforced flooi* 
would also be provided on the gitmnd floor level to 
provide protection for staff collected in tlie emergency 
refuge accommodation in the basement. Interesting 
to scientific workers as are these details of Govern- 
ment plans, they will equally welcome 8ir Samuel 
Hoare’g frank admission of the limitations of air raid 
precautions and his reminder that the very pre- 
cautions proposed rim counter to the ideals and chief 
movements developed in civilized life after genera- 
tions of progress. In protiXJtive clothing, lighting, 
evacuation, we are setting the clock back for genera- 
tions, and Sir Samuel Hoare averred the Government’s 
determination to lose no oppc>rtvmity of trying to 
reintroduce sanity into the world and remove the 
conditions which have made such provisions 
inevitable. 

Administration and the Aborigines of Australia 

COBBOBORATION in part of recent criticism of the 
treatment of the Australian aborigines (see p. 1029 
of this issue of Katttbb) comes from a source carrying 
a weight that cannot be disputed. Dr. Donald 
Thomson, an anthropologist appointed by the 
Federal Government to act as a special patrol officer 
in Arnhem Land, now relinquishing his post to take 
up a Rockefeller Foundation fellowship at Cambridge, 
has made a statement, according to the Canberra 
corresixondent of The Tmm in the issue of Dwember 
9, in which he comments severely on the policy in 
aboriginal administration being pursued in the 
Northern Territories, His criticism, as reported, is 
directtxl mainly against encroachment on native 
lands. In the selection of Groote Eylandt as a 
flying-boat base, he n^aintaius, every interest but 
that of the aborigines has been considered. It seals 
the doom of a tribe of three hundred aborigines, 
many ways the pick of the sitrvjvittg Australian 
trib^** — a view which anthropologists conversant 
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with the Amtralian material will endorse. He went 
on to dtate that the Arnhem Land Reservation i« no 
reservation at all. It is being encroached upon in 
many ways, the natives are diminishing rapidly, 
while two watering places for pearlers, which have 
been established on the coast, are destined to he 
‘plague spots* which will extend throughout the 
rc^servc. That criticism is not entirely ill -directed 
has been admitted by Mr. Lyons, the Prime Minister, 
who, while de|)recating exaggeration, concedes that 
there is room for improvement — indeed that improve- 
ment is “imperative and urgent”. Ho announces hie 
intention of calling an early conference of Federal 
and State ropre 8 entati \'08 to consider the future of 
the aborigines, 

Mr. G. 0. Harrison 

Many gnwiuates of tiie Univf^rsity of Birmingham 
will bo interested to loam that Mr. Q. O. Harrison, 
chief workshop assistant in the Physics Department, 
is retiring after nearly fifty years service. Mr. 
Harrison began as laboratory boy to Prof. J- H. 
Poynting when the latter was engaged on his gravi- 
tational experiments at Mason College. When 
Rontgen disco vorod Xl*rays, Mr. Harrison, on the 
instructions of Prof. Poynting, mode the first X-ray 
tube constructed in the Birmingham district and 
Huccossfudy used it to make a radiogram of Poynting’s 
hand. For the next two years, the Physics Depart- 
ment, with Mr. Harrison as radiographer, became a 
centre to which the hospitals of the city sent jjatients 
to bo ‘X-rayed*, the woll-lcnown surgeon Jordan 
Lloyd being one of the first to avail himself of the 
new facility for seeing the ‘insidos* of his patients. 
The rays were also applied to dentistry, the method 
employed being very like that in general use to-day. 
In the course of this work, Mr. Harrison discovered 
that X-rays could bo seen, that is, that they pro- 
duced on the retina (suitably prepared by darkness) 
the effect of light, shadows of interposed motal objects 
being clearly disting\jishable. This formed the subject 
of a letter to Natuke (July 16, 1897, p. 248). Mr. 
Harrison *e skill as a glass-blower and his versatility 
as an instrument maker have Ix^en of great value to 
a long series of research workers in the Physios 
Department, whose good wishes will go with him in 
his retirement. 

New Surgical Research Laboratories 

The BtTOhard Baron Laboratories of the Royal 
( -ollege of Surgeons of England were opened by the 
Earl of Athlone on December 8. Those laboratories, 
which occupy the fourth, fifth and sixth floors of the 
main College building, were made possible by a gift 
of £30,000 i^ozn the Bernhard Baron Trust. The 
object of the laboratories is to provide facilities for 
experimental work on problems bearing on stngical 
diagnosis and treatment and for the investigation by 
experimental ihethods of more fundamental bio- 
logical problems. In addition to six large laboratories, 
the reseewdi unit is provide4 with complete animal 
aocKUimodatiQ^^ fully equipped operating theatre, 
iwms and a pathological 
ial3ic»mtdiy/ laboratories are furnished with 


movable units, which allow of the remodelling of 
the laboratories to suit the individual requirements 
of those who use them. One of the most interesting 
features is the use which has been xxiade in the 
building of Empire timber for furnishing, flooring, 
etc. Ample provision is made for twenty research 
workers, and the staff accommodation is well arranged 
on the sixth floor, which leaves the floor below a 
com^)lote rosoaroh imit. Pathological, X-ray and 
photographic rooms are on the fourth floor. The 
detailed equipment of the research rooms is interest- 
ing. Use is mode of gas plugs instead of gas taps, 
electric power and light outlets are grouped in suoli 
a way a« to facilitate the assoinbly of electrical 
equipment for experimental work. The operating 
theatre has been designed as a model theatre for 
animal work, and is completely equipped with 
modem steam sterilizing plant, X-ray viewing 
screens, diathermy and telephone installation. 

Visual Purple and Vision 

Dk. K. J. Lythgoe delivered the Thomas Voung 
Oration of the Physical Socjiety, entitled “The Stnic- 
tuTC of the Retina and the Role ofitsVistxal Purple”, 
on December 9. key to the imdorstonding of the 
processes by which the enei'gy of a light wave causes 
impulses in the optic nerve lies in the retina. It is 
found that al)Out 400 rods of the retina must 1x5 
served by one nerve fibre after the demands of the 
cones, the organs for visxinl acuity, have been satisflocl. 
The conger and other deep-sea fishes have retimn 
almost exclusively composed of rods, and these rods 
are fine and filamentous. The fineness of the rods 
in the conger’s retina cannot result in a higher 
r€5HoIvuig power of its eye, since some 1,600 rods must 
be attached to one nerve fibre. It is suggostod tliat 
visual purple, the light-sensitive substance found in 
the r<Kls, is adsorbed on their surfaces and that the 
large number of rods in the conger, by increasing 
the quantity of visual purple, improves the animars 
vision at low illuminations, The increase in visual 
purple win not have a great efifect on animals living 
at very great depths where only a narrow band of 
wave-lengths is transmitted. Deep-sea fishes also 
improve their vision at low illuminations in other 
ways, namely, by having largt^ ajierture eyes and 
also by the movements of pigment which protect 
the rods and their visual purple durixig exposure tq 
light. The eyes of tlie monkeys have bom shown to 
possess a remarkable adaptation to habit, day-hunting 
species having a cone type of retina, night -hunting 
forms having mostly rods, whilst in addition the 
retina is lined with tapotum, which appears to act 
by reflecting light back on to the rods. Recent 
work on visual purple has shown that the quaiittim 
efilciency of the bleaching process is about unity, 
and in addition visual purple has a high extinction 
coefficient. The ‘bleaching* of visual purple by light 
results in the production of a yellow substance, and 
there are probably other intermediate products. The 
presence of these coloured breakdown products in 
high concentration might considerably modify the 
perception of light of diffemit wave-lengths. 
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Estusuy Diannels and Embankments 

In the Vemon-Harcom’t Lecture delivercwl At the 
Institution of Civil Engineers on December 8, Dr. 
Brysson CunninghAm discussed “Estuary Channels 
and Embankments". The two chief objects of the 
engineering treatment of estuaries are the regulation 
and improvement of tlie navigable channel and the 
protection of adjacent low-lying land from tidal 
inundation. From the point of view of navigation, 
defects arise from tliree main causes : ( 1 ) a shifting, 
unstable chcmnol ; (2) a narrow bed, with inadequate 
depth of water ; and (3) a bar. In carrjdng out 
estuary training works for the removal or amelioration 
of the first defecit, certain princijiles have to be 
obseivod in order to avoid risks and possibilities in- 
volved in the confinement of tho stream within a 
definite course. The design of different types of wall 
was considered by Dr. Cuimingham. As regards 
shallowness of the river bod, the principal remedy, 
although not of a permanent nature, is dredging 
by mtwis of floating plant of various types. 
The cause and origin of bars were next discussed, 
and the j>eculiar conditions attached to dredging 
operations in exposed situations were set out with 
particulars of some of the latest and largest 
dredgers engaged on that cliiss of work. Dealing 
with estuary embankments. Dr. Cunningham pointed 
out that in tho cost) of the Thames alone, there 
are more tliau 40,000 acres of serviceable marsh- 
land, utilized for a variety of purposes, which 
have to be protected at high water in this way, while, 
in the maritime provinces of Holland, whole districts 
He so low os to be permanently below soa- level. The 
embankments on tho Thames, the Trent and at the 
mouths of the Schelde and the Maas were illustrated 
and tho nature of their construction exj)lainod, 
including the design of sluices for dealing with the 
drainage of inland water. 

Television on a Large Screen 

Accobding to reports in The Timee of December 8 
and 10, two dfMiionst rations have been given rtwiently 
of tho roproduotioxi of the London television pro- 
grarnmcjH on a large screen. In the first case, Mr. 
J. L. Baird showed the B.B.C. television programme 
on a large cinema screen. The receiver utilized a 
oatluxlo ray tube, on the luminescent screen of which 
a small picture, 2 in. square, was first formed. This 
was then projected optically on to the large screen 
to give a picture about 8 ft. by 6 ft. At all times the 
pictui'e, it is stated, was quite clear as viewed from 
both the fiont and the bock of the theatre ; the 
f(jcu6 was good and then> was never sufiioient inter- 
ference to disturb tho enjoyment of tlvo audience. 
The second demotistration was given by Messrs. 
Soophony Ltd., using the pioneer optioo -mechanical 
methods developed by that company. In this case, 
two receivers woie available, one giving a screen 
picture 6 ft. by 6 ft. suitable for a medium-size hall, 
and the other being a home receiver providing a 
picture 2 ft. square. Tho first receiver was demon- 
strated to a large audienoe, who saw a v©^ acceptable 
reproduction of the afternoon television pi^grsmmie. 
The pictures were free from flicker and were brii^it 


enough to be seen in comfort by everyone present. 
It seems likely tliat these two demonstrations will 
mark a new stage in the progress of the technique of 
television reproduction. 

Thermionic Valve Data 

The modem thermionic valve has now become of 
world -wide importance, not only in cotmoxion with 
radio broadcasting, but also in its many applications 
in scientific and commercial instruments, and in in- 
dustrial processes. Unfortunately for those who have 
to make constant iise of valves of the usual receiving 
type, their popularity and rapid advances during the 
past decade have resulted in a multifarious range of 
valves for different ptirposes. In spite of several 
earnest attempts, no satislaotory means of classifying 
these valves has been standardized, and the various 
manufacturers Imve accordingly adopted different 
and arbitrary codes for designating tho typos of valves 
which they supply. Amidst this confusion and in 
the absence of adequate oo-oi)eration btatwoon monu- 
faottirers in different countries, it is natural to find 
that the number of types is constantly increasing 
and is now quite uimecessarily large. Ponding the 
time when more uniformity is arrived at, however, 
the WireUsB World has been fulfilling a \iseful public 
service for the past ton years by issuing a list of valve 
types with the appropriate teclmical data. A search 
tiirough these lists reveals in a striking manner not 
only the growth in the munber of valves, but also 
tho increasing amount of information which is needed 
about a valve in order to select a suitable type for 
any purpose. The issue of the Wirdess World of 
Hovomber 25 contains the latest of these lists in 
tho form of a nineteen -page supplement. The data 
liere provided cover more than 900 current valve 
types, both British and American, as many as 
fourteen numerical cliaractcristios being given for 
some of the valves. A useful guide to valve baaoH 
is also provided. Such a publication cannot fail 
to bo of great utility to all scientific and technical 
workei's who make use of tho modem thermionic 
valve. 

Accessions to the British Museum (Bloomsbury) 

Among the accessions to the collections of the 
Britiali Museum (Bloomsbury) ammunced in Xlecember 
are a number of antiquities from the Near East and 
^ those, among tho more noteworthy are 
those obtained by Mr. M. E. L. Mallowan^s excava- 
tions of last season on sites in northern Syria. Clay 
tablets from Chager Bazar, dating from about 
2000-1900 B.O., deal with accounts, mostly relating 
to com. Althougli the names of the months are 
Babylonian, the tablets appear to indicate that the 
district was then tinder the dominion of Assywa. 
Objects from another site, Brak, are of considerable 
importance in the prehistory of western Asia, as 
they include black'Cn:white pqttery, similar to that 
found by Sfr Leonai^ "1^ at Atohana near the 
mouth of the Orontes, and bearing but his ooncl^bn 
as to the mteniation^ 

an emporiuh) ludting the and 
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Further Tributes to the late Lord Rutherford 


Prof. Stefan Meyer 

Institute of Radium Research^ Vienna 

The world is poorer through the pHssiiig away 
of its loader in radioaetivity and nuclear physics, 
Lord Rutherford, who was a unique personality, 
and what every single one of us has lost scientific- 
ally and personally is impossible to say in words. 
But asked to add a personal (iontribution to the 
tribute in Natcrk, I am glad to be allowed to 
tell how much he was admired and loved in Austria. 

Schweidler’s and my first contact with him 
dates from the beginnings of radioactivity, when 
he was in Montreal. The deflection of Beoquerel 
rays by a magnetic field, discovered in Vienna in 
1899, was one of the foundations for his classifica- 
tion of these rays, and led to a correspondence 
that was never interrupted. We remember with 
pleasure his congratulations when a few years later 
we succeeded in proving the identity of the long- 
lived induced radioactivity with radio-lead and 
}X)lonium as he had predicted. Our first personal 
meeting was in 1910, at the Congress of Radiology 
in Brussels. There, international co-operation in 
radioactivity was inaugurated and the Inter- 
national Radium Standards Committee set up, the 
membei^ being B. B. Boltwood, M. Curie, A. 
Dehieme, A. 8 . Eve, H. Geitei, 0. Hahn, St. 
Meyer, E. Rutherford, E. Schweidler and F. Soddy. 
This Ckomnittee, which after the death of H. 
Geit^ B. B. Bdtwood and M. Curie, and after 
F, terignarion, with H. Geiger, S. C. lind, 

d. Cbadu^ I. Ourie-Jdiot, J. Joliot, O. Honig- 
A. Piccard as respective successors, 


survived all troubles of the Great War and the 
following years, and Rutherford always expressed 
his convi(!tion that the Committee ought to 
continue. Ho was president of the Committee, 
and so late as April 1937 he signed two certificates 
for the new Washington standards. The first 
consequence of the constitution of the Committee 
was a meeting in Paris in 1912, which was att»ended 
by M. Curie, A. Debierne, 0. Hahn, St. Meyer, 
E. Rutherford, E. Schweidler and F. Soddy. 
There, quite pure radium preparations, obtaineni 
from Paris and Vienna, were compared and the 
primary standards designated, a fact as important 
for radioactivity as the creation of the standards 
of the metre and kilogram. 

In the summer of 1913, Rutherford, accompanied 
by his wife and B. B. Boltwood, visited me in 
Bad Iscbl, where also Hbnigsehmid, Maohe and 
Schweidler from Vienna hod assembled. I think 
it was his only stay in Austria, and he enjoyed the 
country and the people on his trips in his cor. 
The ‘Dirndl’ costumes in Ischl, which caused his 
chauffeur to ask what race lived in Austria, and 
a Tyrolese hat Boltwood bought and wore con- 
tinually, were a source of unending amusement 
for him. At that time we wanted to organiase a 
radiological congress in Vienna for 1915. The 
War prevented the realization of this plan, but 
it could not loosen the friendly relations between 
Lord Rutherford and Viennese physicists. In the 
same way as at that time R. W. Lawson was 
enabled to continue his work at the Vienna Radium 
Institute, Rutherford did his best to procure Con- 
cessions for our compatriots in England. 
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The Vieima Academy of Sciences can be proud 
of having appreciated at an early date Rutherford’s 
exceptional genius, The Academy so early as 1908 
helped him in his work by the loan of 300 ragm. 
radium free of cost. In 1912 he was made 
corresponding member , and in 1 928 honorawy 
member* After the War it seemed as though 
the radium preparations still in the possession 
of Rutherford would be confiscated as ‘enemy 
property’. After prolonged correspondence, Ruther- 
ford got the preparations released (1921). In 1927, 
when the financial difficulties of the Vienna 
institutes wore at their climax, he bought the 
radium and so enabled research in Vienna to be 
carried on for some time. Already in 1921 he 
had written to me ; “There seems a growing sense 
in our governors that it is about time they tried 
to help all countries to get on their foot again” ; 
and in 1927 he wrote : “I am very sensible of the 
generosity shown by the Vienna Academy of 
Scieiices and the Austrian Government in loaning 
me such a valuable [)re}mration for such a long 
period. The use of the material has rendered 
possible the long series of investigations in Radio- 
activity by myself and my students and has been 
an invaluable aid in my researches”. Again, when 
he had bought the preparation, he said : ‘T hope 
in this way to show my appreciation of the 
generosity of the Vienna Academy and also to 
help the Radium Institute to continue its radio- 
active investigations”. 

I saw Lord Rutherford for the last time in 1932 
in full vitality in Miinster, whore the whole session 
of the Bunsen Gesellschaft. was under the spell of 
his personality. In the following years he received 
my daughter and my son in the kindliest manner 
in Cambridge, in spite of the numerous claims on 
his time, and gave them many proofs of his friendly 
feelings. Whoever came in close contact with him 
will cherish the memory of how he attracted all, 
not only through his surpassing scientific greatness, 
but also through his human kindness and personal 
charm. 

Prof. A. Norman Shaw 

McGill University, Montreal* 

M en of Boienoe the world over are mourning 
the death of Lord Rutherford, one of the 
greatest dJsooverers of all time. 

MoQill graduates are feeUng an additioital per. 
Booal Idas. His former students ha^ for long been 

*ftom » prtHted In the MeOUl OraduaHisf 


proud to recall that they received training and 
inspiration from the greatest of ail McGill |Hro- 
fessors. The fact that Rutherford laid the founda- 
tions of his major work when here has lent an 
added prestige to McGill University throughout 
the world, and created an unending stimulus for 
bis Buooessors, At McGill he was given his first 
opportunity for leadership in research, and the 
degrees we gave him marked more truly the 
graduation of McGill under his influence with a 
new and higher degree of science, 

Rutherford was respomble for the greatest out- 
burst of original investigation which has occurred 
in Canada. For several years brilliant scientific 
papers on discoveries in radioactivity and atomic 
physics poured out at the rate of nearly one a 
month from the able group which had gathered 
around him from centres as far apart as Poland, 
Germany, France, England and the United States. 
The influence of his work and ideals soon pene- 
trated into all walks of science in Canada, increas- 
ing the demand for higher scientific training and 
investigation. 

Old friends and pupils of Rutherford have 
memories even more deeply cherished than the 
recollections of his work itself. His lively humour, 
bojrish zeal, and kindly human interest in the 
affairs of those around him, his untiring help in 
time of need, that remarkable driving ability by 
which he could obtain almost incessant w(»rk 
willingly given, his uncanny and unerring instinct 
for the next best step, his hatred of pretence and 
untested generalization, his outspoken ffankness, 
his tmiform fair dealing, his capacity to pick able 
men and later place them in their life’s work, his 
friendliness and approaohability, his dominating 
voice and personality when deeply stirred — ^these 
attributes and more will be recalled as hall-marks 
of one man, Ernest Rutherford. In our lifetime 
we shall not see his like again. 

Prof. Niels Bohr, For.MemJR.S. 

Univenity of Oc^iKiihagta 

I AM thankful for tiie invitation of the Editor 
of Natckb to write a fow words about my relathnis 
with Lord Rutherford that have bean so deoiriri» 
for my wen’k and hsve iUled «> large a plaoe inmy 
life. Indeed, neiriier in the ahwt article about 
Rutherfoiri’e iriariotiah^ fo hii 
had the {deannN} of oeoitribu^^ 
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1926, nor in the short tribute to Rutherford's 
memory, which I had the sad duty of giving at 
the Galvani Congress on the announcement of his 
untimely death and which appeared in Nature 
of October 30, 1937, did I find opportunity to 
give a proper expression of my personal indebted- 
ness to him, who was to me evcsrything that an 
inspiring leader and a fatherly friend could be. 

From t he moment I was admitted into the group 
of students from very different parts of the world 
working under Rutherford's guidanct^ in his 
laboratory in Manchester, he has to me appeared 
as the very incarnation of the spirit of research. 
Itespect and admiration are words too poor to 
describe tlie way his pupils regarded the man 
whose discoveries were the basis of the whole 
development in which they were enthusiavStically 
striving to partake. What wo felt was rather a 
boundless trust in the 8t)undness of his judgment, 
which, animated with his cheerfulness and good 
will, was the fertile soil from which even the 
smallest germ in our minds drew its force to grow 
and flourish. His simplicity and disregard of all 
external appearance perhaps never disclosed them- 
scflvee more spontaneously than in discnxssions with 
his students, who were through his straight- 
forwardness even tempted in youthful eagerness 
to forget with whom they were talking until, by 
some small remark, the point of which they often 
first fully understood after they had left him, they 
were reminded of the power and penetration of his 
insight. 

The stimulus Rutherford gave his pupils was, 
however, in no way limited to times of daily 
intercourse. Thus when, returned to Denmark, I 
pursued the line of work which I had taken up in 
Manchester, it was to me a most encouraging 
feeling to know that I could always count on his 
warn interest and invaluable advice. Indeed, 
looking through our correspondence from those 
days, I can hardly realize how in the midst of all 
his work be could find time and patience to 
answer in the kindest and most understanding 
way any letter with which a young man dared to 
augment bis troubles. Especially close our rela- 
tions became during my stay for the first years 
of the Great War aa lecturer in Manchester and 
when, in times fttU of anxieties, he kept up the 
sphitfi of the small group left in the laboratory 
ai4>^ of leisure from the 

ipeit entrusted upon him, steadily 

Went im the road to new discoveries 


In later years, it was each time to me the 
greatest source of renewed encouragement to visit 
him in his home in Cambridge, where, in spite 
of never-ceasing work and an ever heavier bunlen 
of duties, he shared so quiet and simple a life with 
the companion who, always in contact with what 
was deepest in his character, from early days 
stood by him in every joy and sorrow. With age 
the vigour of his spirit did not abate, but found 
outlet in ever new ways, and his genial iinder- 
standing and sympathy with all honest human 
endeavour gave to his advice in any scientific or 
practical matter a value treasured in wider and 
wider circles. To every one of us to whom he 
extended his staunch and faithful friendship an 
approving smile or a humorous admonition from 
him was enough to warm our hearts, and for the 
rest of our lives the thought of him will remain 
to inspire and guide us. 


Prof. G. Hevesy 

University of Copenhagen 

Whbk, early in 1911, I had the privilege of 
joining the Lang worthy Laboratory of Physicjs in 
the University of Manohostor, that part of radio- 
activity which may be called the classical one was 
approaching completion. The sequence in the three 
series of disintegrations and the life-period of their 
members had with but few exceptions been already 
ascertained, mainly by the work of Rutherford 
and his pupils. This very laborious task, often 
requiring for its performance much ingenuity, 
was initiated by the theory of successive trans- 
formations put forward by Rutherford and Soddy 
in 1902 ; this proved to be the fundamental theory 
of radioactive research. The successful completion 
of the main task of classical radioactive research 
further enhanced the great authority of the leader 
of the Laboratory and the spirit of contentment 
prevailing in the Laboratory. 

The chapter on the properties of the radioactive 
radiation, though greatly advanced in those years, 
was fax from being complete. Rutherford, 
although he personally carried out experi- 
ments on the heating effect of radium and 
its emanation with the assistance of his ftdtlriul 
and able laboratory steward, Kay, and encouraged 
all the numerous researches going on in his 
laboratory, <x»neentxated his interest chiefly on the 
experiments on gt-partioles. Of all Rul^rford's 
sfdritual children, none was more deeply loved by 
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him than the «-particle, and none requited his 
affection more generously. The conception of the 
nuclear atom was put forward by him on the 
basis of the experimental results on the scattering 
of the a-particles obtained by Geiger and Marsden . 
In witnessing the birth of this conception, his 
pupils had a unique opportamity of seeing the work- 
ing of Rutherfoni^s great mind. To be struck by 
the remarkable behaviour of a tiny percentage of 
the a-particles investigated, to ascertain that the 
observed effect was genuine, to ask for a reason 
which would account for the effect and to accept 
the most straightforward solution, was a typical 
sequence of the truly ‘Rutherfordian’ way of pick- 
ing out and solving problems. 

In a recent speech at Guildhall, Lord Baldwin 
characteri 2 ed his fellow countrymen as being pro- 
foundly distrustful of the men called clever. To 
some extent the late Lord Rutherford shared this 
feeling by distrusting those who wanted to build 
up science on purely deductive linos. He was fully 
convinced that the line of advance followed by 
him so successfully, based on the application of 
sound common-sense considerations to experi- 
mental observation of the right phenomena, k the 
most trustworthy road to progress. This deep 
conviction did not prevent him, however, from 
early recognizing the fundamental importance of 
ideas moving largely on deductive lines, put for- 
ward by a young man joining the Manchester 
Laboratory shortly after the introduction of the 
conception of the nuclear atom. The union of 
Rutherford’s nuclear concept with Bohr's ideas 
proved to be an immensely fruitful one, the 
importance of which even far exceeded Ruther- 
ford's early expectations. When some time after 
the birth of the nuclear conception, I asked 
Rutherford, during conversation in his hospitable 
house, if the origin of the p-particles accompanying 
radioactive disintegration is to be traced to the 
nucleus or not, he answered that he did not 
know, and suggested approaching Bohr with this 
question, thus showing tlie great appreciation of 
Bohr's insight in atomic processes he already had 
in these days. 

In later years, when Rutherford spoke of the 
old Manchester days, he repeatedly remarked 
that wo did not then fully realize what great times 
we were witnessing. Those Manchester days were 
the greatest period of Rutherford’s soientific 
genius. With increasing age and still further 
increasing fame, Rutherford’s great and 
interest in his former and present pupffs, his deep 
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and sympathetic understanding of the difficulties 
experienced by them and mankind in general, have 
grown in like measure. For those who hod the 
privilege of knowing intimately the personality 
and achievements of Rutherford, his death removes 
one of the great attractions of life. 


M. le Dtic de Broglie 

Paris 

I FKKL it a great honour that 1 have met Lord 
Rutherford of Nelson so frequently and that, only 
a few years ago, I was called upon to write, in 
Natukk of May 7, 1932, an appreciation of the 
great services which he has rendered to .science. 
Now that we have lost him, we can am more 
clearly the magnitude of the part he has played 
during the past forty years in creatii^, to a great 
extent, the physics of the atom and of the nucleus. 

One could give striking examples of the way in 
which he concentrated on the fundamental implica- 
tions of any hypothesis which he adopted, and 
followed their consequences to the point where he 
was able to show clearly the need for the intro- 
duction of new ideas. 

He, and the physicists of his school, probed the 
atom with swiftly moving electrified particles, and 
interpreted their results by means of the equations 
of classical mechanics. They were thus able to 
show the existent^e and the smallness of a central, 
heavy, positively charged nucleus, in the neighbour- 
hood of which the ordinary laws of elaotrostatics 
begin to break down and to reveal new phenomena. 

Bohr showed how classical mechanics must be 
modified to give rise to the atomic model which 
bears the names of Lord Rutherford and him- 
self, and has recently emphasized the funda- 
mental difference between interactions inside and 
outside the nucleus. In the first case, spheres of 
action ex^oach upon each other to such an extent 
that a particle cannot make contact with this 
region without affecting simultaneously all the 
parts which compose it. On the other hand, out- 
side the nucleus, considerations proper to a two- 
body juobtem are stiU applicable. 

In a more general fashion, the extraordinarily 
brilliant way in which the Oainbridge sohoed, led 
by Lord Rutherford, made use of formal 
modete of the atom led to such progr^ in 
knowledge and descxiptkni ^ of lihenoimena that 
physidsts idianged thek ouHook nfte mamier 
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of explorer® who, on the far side of a mountain 
range, discover a new country. It then became 
clear that concrete images and quasi-classical 
theories had been pushed to the extreme limits of 
their usefulneBS and that, to make further progress, 
it would be necessary to introduce new ideas. Thus 
Rutherford^® name is honoured equally by those 
physicists who regret the passing of the old 
mechanical theories of the atom and by those who 
prefer the more abstract ideas which have replaced 
them. 

The great man of science whose ashes now rest in 
Westminster Abbey close to his illustrious pre- 
decessors was taken from us at a time when the 
tremendous advances in nuclear physics were 
giving to his work the fullness it deserved, and, in 
the future, they will testify to the vigour and 
fertility of his genius. 


Prof, J. Stark 

President of the Physikalisch-Tcchnischen 
Reichanstalt^ Berlin 

I AM glad of the opportunity afforded by the 
Editor of Nature to writo a few words about the 
late Lord Rutherford, I have admired Rutherford 
for the last thirty years, as one of the greatest 
research workers in the field of physics. When, 
in 1902, his fundamental publications on the 
transmutation of radio-elements appeared, I was 
so charmed by the clearness and elegance of his 
experimental demonstration and by the importance 
of his discovery that I wrote him an enthusiastic 
letter to Montreal and congratulated him on his 
discovery. For this discovery, Rutherford received 
the Nobel Prize in Chemistry. But ho afterwards 
made more discoveries, chiefly of a physical 
character, which merited the Nobel Prize in 
Physics, I have therefore proposed several times 
to the Nobel Committee for Physics that Tx>rd 
Rutherford should be distinguished by the award 
of the Nobel Prke in Physios also. 

It is unnecessary to speak of tlie importance of 
Rutherford’s discoveries for the development of 
research in structure, for they belong 

edready to the generally known fundamentals of 
atonustic mearoh and will always be valid. 
Rutherford’s was the spirit of a great man of 
soiestce, who, basing his conceptions on reality, 
tries great probl^ns by watiAiing and 

suitable experim^ts and careful 
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measurements, and is not influenced by dognmtio 
theories. If future generations choose Rutherford 
as a model, physios will not become numbed by 
learned knowledge and dogmatic formute, but 
will achieve results through practical experimenta* 
tion. 


Prof. Otto Hahn 

Kaiser Wilhelm- Institut fiir Chemie, Berlin 

At the request of the Editor of Nature f 
gladly write a few lines in memory of my 
never-to-be-forgotten professor, rx)rd .Rutherford. 

In the autumn of 1905, I went to work with 
Prof. Rutherford in the Macdonald Physics Build- 
ing at Montreal, and this visit was primarUv 
re8pt)nflible for my decision to change over from 
organic chemistry to radioactivity. 

In addition to other problems, Rutherford was 
at that time working on the magnetic and elec?tric 
deflections of a-rays, which he had recognizeni as 
helium atoms. A large variety of transformation 
proilucts was investigated in the course of time, 
and I was fortunate in being invited to take part 
in some of this work. We determined the magnetic 
and electrostatic deflections of the a-rays from 
radiothorium, a substance which, by a stroke of 
good fortune, I had discovered shortly before in 
Ramsay’s laboratory. The apparatus w<is fitted 
up in a dark cellar. The Toepler pump functioned 
slowly and not always satisfactorily, and many 
photographs had to be taken, for there was a very 
real danger of radioactive contamination. Ruther- 
ford was not to be discouraged hy initial failure, 
however, and he was able to establish conclusively 
that the a-rays from radiothorium and from its 
transformation products are also helium particles. 

Nothing could deviate him from his infective 
enthusiasm for work, which was imparted to all 
the members of his institute. Of these, apart 
from my German friend Max Levin from Gottingen, 
I should mention in particular Dr. A. S. Eve, 
who was later appointed successor to Rutherford 
in the Macdonald Physics Building. I recall with 
gratitude the never failing fatherly friendship and 
readiness to help which Rutherford showed 
towards us two foreigners. Love of our professor 
and of our work formed a bond of union also with 
the other members of the research department, 
H. L. Bronson. R. K. McOlung and R. W. Boyle ; 
it was the link in our happy fomily circle. 
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All gAthenngs, whether of a scientific or of a 
social nature, boro the mark of Rutherford’s out- 
standing personality, although he was then barely 
thirty-four years old. There was a combined 
physical and chemical colloquium at Montreal, and 
it hap|>ened not infrequently that the beloved 
a-particles slyly found their way into the discussion 
which followed a lecture on one or another problem 
of organic chemistry. Quite unintentionally, but 
nevertheless to everyone’s joy, the most topical 
problems of radioactivity had again suddenly 
become the focus of the conversation. 

At the same time, Rutherford was so sincere 
and unassuming in his dealings with his students 
and with the everyday things of life, that we two 
Germans in particular were constantly filled with 
surprise and admiration. We had no doubt 
imagined that such a distinguished professor 
would be an unapproachable person, consciotis of 
his dignity. Nothing could have been further from 
the truth. I still possess a small photograph which 
shows him clearing away the snow from the 
entrance to his house. In this house we were 
often evening guests, listening in rapt attention 
to the intimate piano-playing of Mrs. Rutherford 
or to the spirited narrative of the Ifrofessor. 

Early in the year 1906, a photographer came to 
the Macdonald Physics Building to t>ake a photo- 
graph of Rutherford working in his laboratory, 
for publication in the cjolumns of Natuke with 
an article by 4)r. A. S, Eve on the Macdonald 
Physit^s Building. Rutherford was at first reluctant, 
but later he granted the photographer permission 
to take a few fiash-iight photographs showing him 
seated at his «-ray apparatus. The photographs 
were duly taken, and they were also quite good. 
In the opinion of the photographer, however, the 
already famous professor was not dressed elegantly 
enough for the readers of Nattob. Not even cuffs 
were to be seen peeping from the sleeves of his 
float ! But the photographer found a way out ; 
I was to lend Rutherford my loose cuffs. They 
were so ananged that they protruded well beyond 
the ends of his sleeves. The photographer ex- 
pressed satisfaction with the new photograph. As 
a result, in one of the volumes of Nature for the 
year 1906 (Nature, 74, 273), see not only 
Prof. Rutherford seated alongside the apparatus 
with wliieh he carried out his epoch-making experi- 
ments on the a-rayg, but also one of the cuffs of 
a young research student, who treasures his sojourn 
with one of the greatest masters of physical reseiuroh 
as one of the most beautiful memories of his life. 


Prot E* Fermi 

University of Rome 

The \mexpected news of Lord Rutherford’s 
death reached me at Bologna, when I was taking 
part in a meeting for the bicentennial celebration 
of Galvani’s birth. A large group of physicists 
from all nations were assembled there, and it was 
quite apparent how deeply everybody felt the loss 
that science had suffered, by the passing away of 
a man whose efforts had opened up to physics one 
of the widest and as yet^ unfathomable fields of 
investigation. 

Lord Rutherford certainly belonged to that 
highest class of experimenters — very few in the 
history of Imman thought — ^who appear to their 
admirers to be led by some sort of instinct always 
towards the successful attack of fundamental 
problems. If we consider most of his experiments, 
we are impressed by the fact that they are con- 
ceived so simply as to be easily understood and 
appreciated by a layman ; their performance does 
not require a complicated piece of machinery, nor 
even often exceptional experimental skill. But 
it is not exaggeration to state that such simple 
experiments, as for example the discovery of the 
positive nucleus inside its cloud of electrons, or 
the method for producing artificial disintegrations 
by a-particle bombardment, are milestones in our 
knowledge of Nature. 

Lord Rutheribrd will be remembered in the 
history of science not only on account of his 
personal contributions but also as a teacher, in 
the highest meaning of this word. One of the 
largest and most successful groups of investigators 
developed around him and learned from him not. 
only the principles and the methods of research, 
but also the necessity of endurance and steadiness 
as essential requirements of the man of science. 

Prof. L. Winrtenstein 

Free Univemity <rf Poland. Wan«w 

I TBiKK that the oonolading rematk of Prof- 
Chadwick’s tribute to the tnemoiy of Lovd Ruther- 
ford in NatuIh of Oetober 80, p. 751 : ‘%6 lost 
. . , our leader*’ can be af^plied not oolf tn hu 
immediate o<dlabo(ator8 but adao th v^ois 
like myself, iam 

haTe fdhiwed £ar sjf 
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^ Although in the Bdence of radioactivity most was 
done by Rutherford and his school, he is also 
responsible for a great part of what has been done 
elsewhere, because be opened up new fields of 
research and stimulated enthusiasm to such a high 
degree that it was impossible not to try to attain 
something approaching his splendid achievements. 
Every branch of physics has had leading men at 
dUFerent epochs, but we workers in radioactivity 
have been exceptionally fortunate in having such 
a leader. 

I remember, when a young student in Mme. 
CHme*s laboratory, the impression created by the 
appearance of every new paper of Rutherford’s 
in the Philosophical Magazine. I would say, and 
many of my colleagues will believe me, these 
papers were considerable events in my life. A 
young scientific worker aims at perfection and 
looks for some ideal to follow : this perfection, 
this ideal, was to be found in Rutherford’s way 
of showing simplicity in what seemed intricate, 
of attaining with apparent ease what was thought 
unattainable, of putting aside every obstacle as 
if it were merely a shadow. The uprolling of the 
magnificent film : “the a-particle”, with the thin- 
walled tube and electrical ooimting, the crystal 
analysis of the 1^ was more than science ; 

it was an immediate contact with Nature, as if 
radioa(5tivity itself chose him to unravel its 
secrets. We fcfilowed and admired him, but he 
took at times steps too large for us ordinary 
mortals, and when the paper on the nuclear atom 
appeared most of us could not believe it. I 
remember it gave me many sleepless nights, and 
I envy Chadwick for having listened to its first 
announcement ; was it not the greatest day in 
the history of modem jAyaios I 

To have Rutherfoni’s approval of one’s work 
was a high reward for any worker in the domain 
of radioactivity. When Danysz focused the mag- 
netic spectrum of p-rays, when Rosenblum dis- 
covered the fine structure of oc-rays, wliat an 
immense joy it was for them to receive Ruther- 
ford's letters of oosngratulation. If such was the 
eflFoct of hift written word, no wonder so many 
wished to get nearer to him. 

Although 1 oocasionaUy saw Rutherford before 
the Oreait W was in 1925 that I had the 
opportunity of knowing him better and of work- 
ing for amne time in the Oavendirii Laboratory. 
1 |i|n! a small area in the enormous 

1ms wott for I interested 

that time to properties of radon. 


one of those emanations the nature of which as 
chemical elements was established by Rutherford. 

I was happy enough to add some minor points 
to this problem, but if I mention it, it is simply 
because this work enabled me to live in the atmo- 
sphere of the great man. It was rather outside 
the main line of research pursued in the Cavendish 
Laboratory, but I am sure Rutherford did not 
disapprove anyone taking up one of the favourite 
themes of his earlier period, and when he spoke 
about it, it was as if he recalled a great adventure 
of his life. I learned to know his attitude in soienoe. 
A man of science is often a tUgiiifiod, perhaps a 
melanfjholy person : seeing him one would say : 
“scumce is a difficult thing”. It was not so with 
Rutherford : he made you feel that soienoe is, 
first of all, beauty and happiness. One would 
quote Goethe’s words, “Ihr Anblick gibt den 
Engeln Starke”. This strength poured from liis 
dee[) voice vibrating with the joy of creation, and 
even his laughter, which was so often heard during 
discussions of the utmost importance, was deeply 
rooted in the sourctm, of this happiness. He liked 
others to be happy too and when he knew a physicist 
— of any nationality— was a 'good man’, he was 
ready to help him if necessary. The atmosphere 
was contagious with genius, and during my stay 
in Cambridge I realized what a wonderful ‘climate’ 
it was for the highly gifted men who formed 
Rutherford’s surroundings. Only a few names, 
can be found ranking with Rutherford, but even 
more unique was the association of a great man 
of science with collaborators like Chadwick, 
Blackett, Ellis, Cockcroft and many others. 

Rutherford has left us, but he survives in the 
hearts of all students of radioactivity and nuclear 
physios throughout the world. We mourn him, 
but our eyes are turned on those who are most 
deeply affected. While assuring them of our 
sympathy, we feel that the great inheritance is 
in good hands. 


Dr. P. Kapitza, F.R.S. 

Institute for Physical Problems, Moscow 

The death of Lord Rutherford is unmumously 
deplored by all men of science, but especially is it 
felt by hifl numerous pupils, 

Rutherford’s pioneering work, which started 
forty years ago, has now demAopod into what we 
call the soienoe of nwlear idiysics, and of this 
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8cien<56 we can call him the creator* since most 
of the new ideas and discoveries in nuclear ph 3 rsics 
have been due to Rutherford or to his pupils. 

In the history of science, it is difficult to find 
another case when an individual scientist has 
had such great influence on the development of 
science. I think this was mainly possible because 
Rutherford was not- only a great research scientist 
gifted with exceptional ingenuity* enthusiasm and 
energy essential for pioneering work, but because 
he was also a great personality and teacher. His 
ideas and personality attracted young research 
students, and his abUities as a teacher helped him 
to let each of his pupils develop his own character. 

His way of dealing with his pupils, whom he 
called his ‘%oys’^ was most instructive ; when a 
new rest^arch man came to him, Rutherford would 
first look for any originality and personality in the 
young man’s work. Rutherford would always 
prefer the man to work on his own ideas rather 
than to have just another assistant working under 
his guidance. As soon as Rutherford discovered 
any sort- of originality in his pupil, he would do 
everything possible to develop it to the utmost ; 
ho would encourage him in difficult moments and 
moments of depression, would not be exigent in 
ease of mistakes, but on the other hand would 
'put on the brakes* when the young man became 
too optimistic, drawing premature conclusions 
from an ex|)eriment not thoroughly completed. 
The pupil of Rutherford would very soon learn 
that the judgment of his professor was always 
very reliable and invariably to the point ; especially 
good was Rutherford in judging what ought to be 
<lone. On(?e ho told me how Moseley went to 
him, before starting a new problem, and suggested 
three subjects ; Rutherford advised him to choose 
the work which led Moseley to his famous results 
on the relations between the wave-length of X-rays 
omitted by elements and their atomic numbers. 

Fairness in acknowledging the originality of the 
work and ideas of his pupils kept a very healthy 
spirit in the laboratory, his personal kindness and 
go<xi will to his pupils gaining the greatest affection 
that a pupil can have to his teacher. I worked in 
Rutherford *s laboratory for fourteen years, first 


closely under his direction and later independently, 
on magnetism, which was rather outside the scope 
of his line of work, but he continuously took 
interest in my doings, and to his interest, encourage- 
ment and friendship I owe a great deal in the 
accomplishments of my research. 

Rutherford was fond of his pupils, and to have 
young research people was indispensable for him, 
not only because it gave better possibilities of 
working out a lai^er numl>er of problems, but also 
because, os he often used to say, the young 
students kept him young. This was indeed quite 
true, for he kept not only young, but if I may say 
so, even ‘boyish*, to the end of his days. His 
enthusiasm, energy and gaiety never changed 
during the years I knew him, and he himself used 
to say that in research he always felt a young man ; 
he had the same ambition and the same curiosity 
all through life, and always felt in attacking a new 
problem that he stood on the same footing as his 
research men. The young research people helped 
Rutherford not to age also in another respect, for 
with his pupils he had to keep up to date in his ideas. 
He was never in opposition to the new theories, 
which a large number of physicists of his age 
would never recognize or else ignore, and I never 
heard him speak about the '*good old age’* in 
physics, when the fundamental laws of Nature 
were clear and no uncertainty existed. 

I cannot tliink of any country from which young 
research people did not (jom© at some time to work 
in his laboratory, in Montreal, Manchester or 
Cambridge. During my own time in Cambridge, 
I can remember students working in the Cavendish 
not only from Great Britain and the Dominions, 
but also from the United States, Chile, China, 
Czechoslovakia, Denmark, France, Hcdland, Get- 
many, India, Italy, Japan, Norway, Poland, the 
Soviet Union, Switzerland and other countries. 
Most of them now occupy professorial chairs, and 
some of them have gained an international reputa- 
tion in science. 1 am certain that in aU these 
countries there will be men of science who will 
sincerely mourn Rutherford’s death not only as the 
greatest research physicist since Faraday, but also 
even more deeply as their teacher and Mend. 


PntUtid »« Gt«4t BriUin by 

F«hk». KNioMt 4 Co.. Ltd., Th^ CdiMaipmtigh Pwm. 9t. Albsiw, 
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interior of woetem Aala* Brak hae ako afforded 
from itB early levek objects belonging to a 8xtinerian 
civUisaiion of the Archaic period* revealed in thk 
area fbr the first time. Among other accessions are 
the no<v famous inscriptions on potsherds from 
Laehisb, which are deposited by the Wellcome 
Trustees. Those inscriptions* the Laohish letters, are 
the earliest known example of written Hebrew, and 
refer to events mention^ in the Bible and relate 
apparently to the siege of Lachish by Nebuchadnezzar. 
The Egyj>t Exploration Society, at the instance of 
Dr. Alan H. Gardiner* has presented to the Museum 
the antiquities allotted to it from the Society’s 
excavations on the site of Sesebi in tlie Egyptian 
Sudan, which were exhibited at the Society’s rooms 
in July last. It will be remembered that these 
excavations are of special importance for tlie light 
they throw on the earlier years of Akhnaton’s rule. 

Introduction of Plants into British Colonies 

The Colonial Office has performed a useful service 
to growers and exporters of plants and also to the 
British Colonies, by the issue of a digest of the 
legislation on plant introduction in force at the end 
of December 1936 (London : H.M. Stationery Office* 
1937 ; Is. net). Intro<.luced pests and diseases have 
oocasionally done much damage : instances cited are 
‘brown haMback’ (Phytalu$ Smithi)^ causing serious 
losses to the sugar planters in Mauritius; the ‘witlier 
tip’ disease, largely responsible for the ruin of the 
lime industry in Dominica ; and the ‘witch broom’ 
disease of cacao, now causing so much havoc in 
Trinidad. Since then, in 1876, Malta first instituted 
on ordinance “to prevent the introduction of diseases 
affecting agricultural produce**, csnoctments have 
grown in number and diversity, and there is now 
real need for their comprehensive survey, such 
as is rendered possible by this publication, with 
the view of gradually simplifying procedure and 
introducing where possible more legislative uni- 
formity. 

To tills end the third Imperial Mycological Con- 
ference, held in London in 1934, urged the adoption 
of a uniform type of health certificate throughout 
the Empire ; a standard form accepted by all 
Colonial Gk)vernmentfl appears in the appendix to 
this summoiy. Furthermore, the geographical 
grouping of ^me Deperwiencies permits a measure 
of common action in these matters which has great 
praotioal advantages, and the colonies of West 
Africa have entered into a plant exchange convention 
under which each Dependency enacts similar legkla- 
tioa, A similar convention now links the XJuion of 
South Africa, , Southern Rhodesia and tlie Belgian 
Congo, to which Northern Rhodesia and Nyasaland 
have skioe beoozne parties. Proposals have also 
i^ently beem a eimUar arrajrxgement in 

Dependencies, and the 
neeeswuy legiida^ k under consideration. This 
may supply the bask upon which 
be based that may 
trade without removing 


the necessary check upon the control of distribution 
of disease. 

Manchester Scientists* Peace Association 
The Manchester Scientists* pf#«ce Association, 
which has recently been formed with the objects of 
co-ordinating the induenoe and efforts of men of 
science of the Manchester district in the cause of 
peace, and of promoting a scientific and objective 
attitude to peace problems, held its first public 
meeting in the Milton Hall, Manchester, on December 
13. The meeting was addressed by Prof. H. Levy, 
who stressed the importance of applying scientiflo 
methods to problems involving social relstionsliips. 
He asked his audience not to be frightened by the 
feeling that the interaction of science and society is 
a political issue ; politicos it may be, but it is none 
the less amenable to attack as an objective problem. 
The professional politician, educated as a rule in the 
classical tradition, is frequently imablo to appreciate 
this, and the entry into politics of more uum of 
scientific training is most urgently nxjuired. But 
whether actively engaged in politics or not, the 
scientific man, especially if he has brought children 
into the world, cannot evade the responsibility of 
ensuring to the Ixest of his abilities that the powers 
of science arc used for the benefit, and not for the 
destniction, of the coming generation. A general 
meeting of the M.S.P.A. is to be hold on January 17, 
at which a constitution will bo proposed, officers 
elected and a programme of activities discussed. 
Particulars con bo obtained from the provisional 
honorary secretary, Mr. D. C. Henry, Tlie University, 
Manchester. 

Impacts of Science 

his Streatfiold Memorial Lecture on October 16, 
entitkxi “Chemical Changes and Chances*’, Sir Martin 
Forster described some of his early experiences and 
the development of science in his early years which not 
only give a vivid and happy picture of Streatfiold k 
personality but ako affoni a highly suggestive 
glimpse of the reactions of disoovories and person- 
alities in the same period. Ho recalls being assme<l 
in November 1892 that all the most important dk- 
ooveries in organic chemistry had been made, ami 
then refers briefly to the way in which Nef, Claisen, 
Fischer, Popi^ and others rapidly enlarged our ideas 
of valency, intramolecular change, the configuration 
of sugars, the Walden inversion, etc. In discussing 
the reactions of science on industry, Sir Martin 
stresses the factor of the reaction of personality to 
background, and the rarity of finding a brain in which 
chemical and commercial instinote are co -equally 
powerful. He endorses Mr. Crenshaw’s conclusion 
regarding the languishing of the dyeetufis industry 
in Great Britain and repudiates the tmjustified con- 
demna^'.on of the business man in which chemists 
sometimes too readily indulge. On the contrary, he 
asserts that, in his experience, business men taiie 
reasonable trouble to ascertain the facts with which 
they have to deal, and he cites esiramples of bene^ks 
which the world enjoys through their enterprise. 
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In the latter part of his lecture, Sii‘ Martin dis- 
cusses a number of problems arising out of the impact 
of science, and makes many shrewd comments on 
the attitude of chemists in such matters, which should 
stimulate a more rational attitude and wider scientific 
outlook ill detennining the conduct of the scientific 
worker as a citizen. In particular, he refers to the 
need for a practical attitude to the question of national 
flcfence if our Ubei'ty of thought and ewtion is not 
to be lost, and of the need for more pracjtical solicitude, 
enlightened by wider scientific outlook with increasing 
inter -communal tolerance and courage, to face ugly 
facts if the problem of productivity and <listribution 
is to be soivcxl, Equality of opportunity cannot be 
completed without equality of reception, which the 
human divergences render chimerical. The develop- 
ment of a community is the algebraic sum of self- 
development by its component members, although 
noteworthy material and ethical advance follow 
mainly from the rleeds an<l ideals of its ablest mem- 
bers. The pursuit of scienee still does not liberate 
us from common human failings, and Sir Martin 
considers that one of our most serious ju'chlenis is 
to prevent greatly increased comfort and opportunity 
for amusement from robbing our young people of 
self-reliance and ambition. On the solution of this 
Iiroblein the progress and happiness of our race will 
depend. 

The Roads of France 

In a paper on ' ‘Transport in Franco” presented by 
F. J. Wymor to tiie Institute of Transport on October 
JU, it is said that the image which generally lingers 
longest in the mind of an Englislmian who has 
motored through FVance is a section of ‘route 
nationale’ stretching ahead of his car into the far 
distances with poplar trees i)assing the eye on e8W)h 
Ki<lc like the pales of a fence. The same type of roa<l 
was to bo found 1,700 years ago in Croat Britain 
fron^ Dover to London and York, from Southampton 
to London and Chester, and many other roads, as 
the system in Franco is, like o\ir own, undoubtedly 
descended from that of the Homan Empire. In 
contrasting the present roads in Great Britain with 
those in France, it has to be rt^membered that no 
hostile force of any appreciable diinensiona has landed 
upon the shores of Britain for nearly a thousand 
years ; our defences have been ujwn the sea and 
HO the roads wore built with this end in view. Hence 
t he roadways of England tended mainly to be local 
links from village to village and so in a meandering 
way passed through a maximum number of towns 
and villages. In Franco they were designed on a 
plan connecting by the most direct routes the capital 
with the military centres. Having such different road 
systems, it is interesting to note that both Franco 
and England seem to be following similar tendencies 
in de\"oloping their systems tmlike other great 
European countries, In France, after the Great War 
it was decided, instead of concentrating upon a few 
selected routes, to improve the standard of the whole 
system j\ist as is being done in Great Britain, In 
France, the toimIb are being modernized by widening, 
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by the elimination of level crossix^s, by the re- 
designing of roatl jimotions and the provision of 
modem surfacing* 

The construction and upkeep of the French roads 
depenfls upon their status. The ‘routes nationales’ 
are maintained by the State and the ‘routes depart- 
mentales' by the departments. The smaller roads 
known as ‘chemins vicinaux de grandes communica- 
tions et d'int^rAt commun’ are looked after by the 
communes, but somotimes the departments give 
them financial assistance. The ‘chemins vicinaux 
ordinaires* and the Voies urbaines’ are kept up by 
the coinnumes and immicipalities alone. Taking 125 
francs to the poimd sterling, the total sum expended 
annually on the constmetiOn upkeep of the rood 
system is netirly eight million pounds, or abtnit one 
seventh of the amount exjjended upon the roads of 
Great Britain. As a whole the roads of France are 
on a lower standard than those of Great Britain, 
and it is difficult to draw a direct comparison between 
expenditure in different countrif^s os ‘v^alues* and 
‘exchanges’ are always altering. Taxes are impose<l 
on road vehicles, and also on thoir fuels. The total 
sums collected by the French treasuiy^ from this 
source amount to nearly four times the atiimal 
expenditure on the roads. 

Golden Gate Fair 

The completion of ‘Treasm*e Island’ in San 
Francisco Bay has added about 400 acres of new^ 
territory to the* United States. This man-mado 
island will be the site of the 1039 Golden Gate 
Int»f>mational Exposition. It was formally delivered 
to the Government by the U.S. Army Gorps of En- 
gmeors, who made the reclamation on November 21. 
The site, of the Fair is an outstanding engineering 
achievement. It is happily situated between the 
world’s two largest bridges. A special feature of the 
Exposition will be British Empire Day, which will 
be celebrated on May 27, 1939. A committee headed 
by Mr. A. G. Charlton, the British Consul Gtmcral, in 
making plans for the occasion. In spite of the fact that 
the last of the filling material within the 17,760 ft. 
seawall has only recently l>aen placed in position, 
two million pounds’ worth of building construction 
work is already in progress. Large concrete and steel 
hangars have been completed. This Pageant of the 
Pacific will celebrate not only the completion of the 
San Francisoo-Oakland and Golden Gate Bridges, 
but also the latest developments of soienoe and 
engineering skill. These will inolude the Halls of the 
Mineral Empire and of Science, the Palaces of 
Business Progress, including eleotrioity and com- 
munications, and pavilions devoted to Agriculture 
and Homes and Gardens. A new ty]^ of architectural 
design which is called ‘Pacific* will combine Eastern 
and Western styles in a harmonious way. To bdi^utify 
the grounds, £300^000 will be spent on landscape 
gardening and horticulture. The western States 
jointly with California will be hosts at tins Pageant 
of the Pacific* British Columbia has flumoimoed that 
she will partic^te. Fifteen foreign nations have 
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already stated their intention to take part in the 
Exposition. A view of the 400-acre island reclaimed 
from the sea in San Francisco Bay is shown in the 
Electrician of December 10. 

Meteorology in the Navy 

The Admiralty how aimouncewl the re -institution of 
a Naval Meteorological Branch t)f the Hydrograjihic 
Department, a branch which was createjil diii’ing the 
Groat War but was merged with the Meteorological 
Office in 1920 when the latter institution was taken 
over by the Air Ministry, and then became the Naval 
Division of the Meteoi’ological Office. Capt. L. G. 
Garlwtt, who has been its superintendent, is to bo 
the chief superintendent of the reconstituted Naval 
Meteorological Branch of the Hydrograpliic Depart- 
ment, under the Hydrograplxer of the Navy, and will 
be assisted by three naval officers and a civilian sttdf. 

though the change is being mode only for ad- 
ministrative convenience, and does not coincide with 
any drastic change in naval meteorological practice, 
the applications of metfX)rology to naval oporaiions 
liave steadily increased in recent years, especinlh' 
that part of meteorology concerned with the wind 
structure and the physical state of the appear 
atmospheres which are of such importance for flying 
opejrations. For this reason, tlie existences of an 
efficient meteorological service* organized t^specially 
in acoortiance with naval require^inents has become 
a matter of even greater importance? tlmn fornu*rly. 
The Meteorological Office, under the Air Ministiy, 
has also grwitly extended the scope of its iU'tivities, 
and will remain the principal seat of meteorological 
learning and research. 

Palestine Journal of Botany and Horticvdtural Science 

In 1935-3fl three numbers appeared of a now 
journal with this title, under the editorship of Dr. 
H. R. Oppenheimer ; the journal is published at 
irregular intervals ; each volume contains 10 -15 
sheets, of 16 j>ages each, and is sold abroad at the 
rat© of one shilling per sheet, Papers published deal 
mainly with the plants and plant problems of Pales- 
tine or with experimental work in plant physiology 
or horticulture. From its descriptive nature, boianit^al 
work in a new country needs a local publication 
medium to record observations which are, in the 
main, of interest to the inhabitants of the now 
ooxmtry, though they also attract the attention — of 
systematists especially — of all countries. It is to be 
hoped that this now venture, which includes brief 
Hebrew summaries of the main items in the last 
number of the volume, may find enough supporters 
in Palestine and amongst those interested in system- 
atic botany «wid horticulture to enable it to continue. 
It is announced that Dr. Israel Reichert, mycologist 
and plant pathologist, joins the editorial board from 
the publication of the second volume ; this suggests 
that plant pathology will be more strongly repre- 
sented in fiiture numbers. The third number contains 

S I editorial appreciation and photograph of Q, 
oaheyoflr, assistant in plant physiology at the 
Hebrew XJniversity, who died at the age of twenty- 


three years a« the result of wounds received during 
the recent disturbances at the defence of the colony 
Koryath Anavim. The agent for the journal in 
Europe is W. Junk, The Hague. 

Gift to University of Melbourne Medical School 

The University of Melbourne Ijos received from 
the trustees of a large estate in Australia the sum of 
£50,000, to be held in trust and the income applied 
to the Medical School, imd especially to raise the 
status of the prt? -clinical chairs. The saleury attached 
to the chairs of anatomy, physiology, pathologj^ and 
bacteriology, hitherto £1,200 (Australian) a year, is 
to be raistni to £1,700 a year, in addition to which 
the University pays 2J por cent to a suporamumtion 
fimd. Tt is hoped by this means to strengthen the 
scientific portion of pro-clinical education, particularly 
in the second and third years, thus inlproving the 
fundamental basis for the following three years of the 
present six-yt>ar coume. 

A New Species of Sempervivum 

Dk. W. B. Timiin:.!. do8crib*?« a now species of 
Sempurvhmm in tlio Oardeners* Chronid^e of October 
23. It is B* octopodea Turrill, and was discovered on 
Mt. Peris tori in north Macedonia, by Dr. R. Seligman, 
during an expedition with Dr. Giuseppi. A full Latin 
diagnosis appears in the paper, and it is encouraging 
to note that the variety apetalum promises to become 
a good plant for the garden. Both type and variety 
have been cultivated by Dr. R. S. Wale, but the 
variety is much more amenable to horticultural 
treatment than the typical s|x?cios. 

Official Statistics 

The Guide to Current Official Statistics of the 
United Kingdom for 1936 (London : H.M. Stationery 
Office. 1*,) has been published. It is oompiiefl on 
the lines which have now bt?come familiar. The 
main part of the volume is an alphabetical list of 
subjects with reference to the official volumes avail- 
able. Secondly, there is a numerical list of publications 
arranged under the headings of various de|>artment6. 
The volume reveals the wide range of subjects upon 
which official statistical information is available. 

Thomas-Gilchrist Basic Process 

A PAPER by F. W. Harbord at the autumn meeting 
of the Iron and Steel IuBtitute gives an account of 
the history of the Thomas -Gilchrist basic process 
from 1879 to the present date, from the preliminary 
exjwriments in a six -pound converter to the present- 
day production of ninety million tons of basic ste<d 
per yeoi*. As a contribution to the histoiy of modern 
steel-making this paper is of real value. 

Announcements 

The King has been pleastnl to appoint the following 
members of the medical profession engaged in public 
health work, both in central and local government, as 
honorary physieians t Sir Artluir MaoNalty, chief 
medical officer, Ministry of Health and Board of 
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Eduoat;ion ; Sir Edward Mollanby, secretary of the 
Medical Research Council, formerly professor of 
physiology in the University of London ; Mr. J. H. 
Hebb, director-general of medical services, Ministry 
of Pensions ; Mr. J. C. }3ridge, senior medical 
inspector* of factories, Home Office ; Sir* Frederick 
Monzios, medical officer of health and school medical 
officer to the London County Council ; Mr. A. S. N. 
MacGregor, medical officer of health for Glasgow. 

Dr. M. C. G. Israels, assistant iUrector of the 
Department of Clinical Investigation and Research 
in the Manchester Royal Infirmary, lias been ap- 
pointed by the Council of tlio Royal Society to a 
Fouler! on Roseart^h Fellowship. The appointment 
will date from January 1, 1938; and Dr, Israels 
proposes to carry out research on the nature and 
aetiology' of lexiksemias and allied conditions. 

Prof. A. S. Spxlhatjs has recently been elected a 
foreign momlx^r of the Royal Meteorological Society. 
Prof. Sj)ilhaus is assistant professor of meteorology 
in New York University, and previous to this he was 
connected with the South African Weather Service. 
He has published a number of short papers which 
have appeared in the BuUatin of the American 
MeUorological Society during the last two or three 
years, all of them showing marked origin- 
ality, particularly in df>signing meteorological 
apparatus. 

At the Coronation Inventions Exhibition held at 
Sheffield iuid Leeds, the double award of the Founder’s 
8ilvcr MiHlal and the Institute of Patentees’ Silver 
Medal has been made to Dr. S. C. Blacktin for his 
electrotor dust and smoke meter (see Nature, 140, 
982, Doc. 4, 1937). 

Mr. E, Guaham Cuakk lias been appointed 
secretary to the Institution of Civil Engineers in 
succession to the late Dr. H. H. Joffcott. 

Dn. F. ItEATHcoAT, Iccturcr in chemistry and fuel 
technology at the (iollege of Technology, Rotherham, 
has been appointed to the post of vice -principal and 
heiwl of the Chenustry Dejiartment at the Technical 
College, Swansea. 

Mr. j. C. Tbevoji will read a pajier entitled 
“Some Anthropological Considerations of Race 
Crossing” before the Eugenics Society in the rooms 
of the Royal Society, Burlington House, London, 
W.l, on December 21 at 5.30. The meeting is open 
to the piiblic. 

A SPECIAL exhibition, illustrating the “Childliood 
of Animals”, which wUl be open from December 20 
until March 31, is being arranged by the Dojiartment 
of Zoology at the Homiman Museum, Forest Hill, 
iS.E. Tlwj exhibition will comprise such objects as a 
baby koala, clinging to its mother’s book ; the 
adults, young, nests and eggs of various typical or 
striking species of birds ; the life-history of a buttar- 
ffy i and models of larvie of the frog and a marine 


worm. It is thought that Christmas, which so 
peculiarly belongs to the childreti, would be an 
approjiriate time for the opening of such on exhibition. 

The annual Conference of the Geographical 
Association will be held in the Lrondon School of 
Economics on January imder the presidency of 
Prof. Patrick Abercrombie. Prof. Abercrombie will 
deliver his presidential address entitled * 'Geography, 
the Basis of Planning” on January 4. Further 
information can be obtained from the Geographical 
Association, e/o Municipal High School of Conunerce, 
Princess Street, Manchester, 1. 

The twonty-lifth elecifion of Beit fellows for 
scientific research will take phu3e on or about July 8, 
1938. Each fellowship is of on annual value of £240 
and is tenable for two years. Fellows will be attached 
to a department of the Imperial (College of Science 
and Teclmology. Not more than throe fellowships 
will be awarded. Further information con be obtained 
from the Rector, Imperial College, South Kensington, 
London, S.W.7. 

Under the terms of administration of the Clough 
Memorial Research Fund administered by the Edin- 
burgh Geological Society, a sum of approximately 
£30 is available annually for geological research in 
Scotland and the counties of Northumberland, 
Cumberland, Durham, Westmorland and Yorkshire. 
Aj^plications for grants are invited for the period 
April 1, 1938-Maroh 31, 1939, Further information 
can be obtained from the Secretary, Clough Research 
Fund Committee, Edinburgh Geological Society, 
Synod Hall. Castle Terrace, Edinburgh. 

The following appointments and promotions have 
recently been made in the Colonial Service : A, P. S. 
Forbes, agricultural officer, Nyasalemd ; G. M. Gates, 
veterinary officer, Nigeria ; G. R. Groves, horti- 
culturist, Bermuda ; F. M. Lovin, meteorologioal 
iisaistant, British West Africa Meteorological Service, 
Gold Coast ; W. B. Mason, insiiector of plants and 
produce, Gold Coast ; L. S. Matthews, meteorological 
assistant, British West Africa Meteorological Service, 
Nigeria ; J. D, F. C. McDonald (senior plant patho- 
logist, Konya), director of agricultiu’C, Cyprus ; 8. J . 
Saint (assistant director of agricultiue and chemist), 
director of agriculture, Barbados ; F, Flippooce 
(assistant curator, Gardens Department, Stridts 
Settlements), »u|)ermtendent, Botanic^ and Forestry 
Department, Hong Kong. 

Anno dnobmknt is made of the forthcoming publica- 
tion of an “Annual Review of Physiology”, in which 
it is proposed to review the developments of the 
lireoeding yejw or biennium in the major fields of 
physiological research. The series will appear under 
the auspices of the American Physiological Society, 
Inc., and the Annual Review of Biochemisiry, Ltd. 
The new review will conform in genend style and 
format to the “Anntud Review of Bioehemiskyl^ 
Prof. J, Murray Luck^ Stanford Urdversity, oim- 
fomia, will serve os xnonaging editor. 
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Letters to the Editor 

The Edit(fr dots not hold himoeff responsible for opinions expressed by his correspondents. 
He cannot undertake to return, or to correspond loUh the writers of, rejected manuscripts 
intended for this or any other part of Natobe. No notice is taken of anonymous communirations. 

Notes ok points in some of this week’s ukttbus appbak on p. 1066. 

COBBESPOKDBNTS ABB INVITED TO ATTACH STMILAB SUMM ABIES TO THEIB COMMUNICATIONS, 


Origin of Yolk Lecithin 

We administered labelled (radioactive) sodium 
phosphate to a hen by subcutaneous injection and, 
after the lapse of 28 hours, removed 34 yolks from 
the ovary having an aggregate weight of 30*6 gm. 
The lecithin of each yolk was then extracted and the 
phosphorus content and radioactivity determined. 
The blood plasma, blood corpuscles and the liver 
were treated in a similai* way. The results obtained 
are seen from the accompanying table, in which for 
soke of simplicity the specific activity (activity 
per mgm. P) of the blood plasma phosphatide 
phosphorus was taken to be 1. 


SrKciFir AoTrvrtv (relative activity per mgnu P). 


Extracted I'rnm 

Fhosphatlflc 1* 

Non-pIlosplifttiUe P 


1 

0*83 

0on>uacleK 

0-37 

0-2H 

Liver (alcohol 1 efther cxhiw^t) 

1*24 

MK 

Llvt-tr (ether extract) j 

1*22 

— 

Y oik , 80- KK) mum. (avemgr ) 

0*044 

1 1-44 

Volk, H90 mjfni. 

0*05 

1 *38 

Yolk, *2,610 mgin. 

1 tH i 


Yolk, 4,500 mgm. 

0*7 1 

1 1 

1 ! 


Before interpreting the figures obtained, wo wish 
to recall the following facts. We foimd tfiat while 
labelled phosphorus in sodium phosphate exchanges 
rigidly with the pliosphoms in bone phosphate, it 
does not exchange with lecithin phosphate^ Further- 
more, when the labelled P is first put into the blood, 
1 mgm. P will show, for example, 10,000 activity 
units t as a result of a rapid exchange going on chiefiy 
between bone phosphate and the inorganic phosphate 
of the blood, 1 mgm. will soon correspond to less 
than 10,000 activity units ; in the case of the hen, 
we found the above-mentioned activity to amount 
after the lapse of 28 hours only to about 10. 

When doing research with labelled P we are mostly, 
as in the present case, interested in the quantitative 
determination of the amount of a phosphorus com- 
pound synthesized in the body after the administra- 
tion of the labelled P. The above-mentioned rapid 
change in the sensibility of our indicator with time 
makes it, however, very difiloult to obtain the result 
desired ; a high activity of the ph^horus compound 
in question being quite compatible with the new 
formation of only a emM port of the compound in 
question and vice versa. In the experiments discussed 
in this note, there can, however, be little doubt that 
the j^oiE^>hatide molecules present in the liver of the 
hen were to a very large extant formed within 28 hours, 
that is, after the adii&istration of the labelled P. 

In experiments which we were able to carry out 
the kindness of Prof, Lundsgaard and Br. 
Blixeailpttxne on isolated livers of cats and in which 
no jikelfltcn or other organs were prescnit, the diffl- 
oultieB menikmed above do not ooeur. In these 


experiments wo found that within 2*6 hours of per- 
fusion, about 1 pfjr cent of the liver phospliatide gets 
labelled and is thus newly formed. In the living 
organism, the liver metabolism is certainly not less 
effective than in an isolated liver, and therefore there 
can be sfjaroely any doubt that within 28 hours a 
great part of the phosphatide moleculee present in 
the liver was newly formed. 

As the specific activity of the blood plasma and 
also of the yolk lecithin do not differ greatly from that 
of the liver lecithin, we have to conclude that the 
lecithin molecules present in the blood are also to a 
large extent newly formed within the lost 28 hours. 
That the difference between the specific activity of 
the pho8i)l'iatido P of the liver and yolk, as is seen 
in the table above, is smallest in the cose of the 
2,600 mgm. yolk is just what wo should expect. 
Such a yolk is to a largo extent formed* within 
28 hours, while that is to a loss extent the case both 
for smaller and larger yolks. Wo thus conclude that 
the yolk lecithin was taken up from the plasma, the 
plasma lecithin being replaced by molecules formed 
at least mainly in the liver. In the cose of the hen 
expi^rirnonted on, within 28 hours about 40 mgm. 
yolk lecithin P was formed, the phosphatide P 
present in the total plasma was 20 ingm., and that 
in the liver 38 mgm. I'ho large drain on the liver P 
necessitated the formation of a large part of the liver 
plioaphatide, which was syntliesized from labelled 
blood and thus became active. 

It is of interest to note that the blood corpuscle 
lecithin P only shows one third of the specific 
activity of that of the plasma lecithin P. This finally 
dispoBos of the theory according to which the place 
of formation of the blood lecithin is the blood 
corpuscles. We also carried out in vitro experiments 
in wliioh blood was shaken for some hours with 
labelled sodium phosphate, and determined the 
amount of labelled phosphatide formed ; it amounted 
only to 1/1,000-1/2,000 of the total phosphatide 
pieaent in the blood. 

Mr. A. H. W. Aten extracted the phosphatides 
from the organa of a hen only 6 hours after 
administration of the radioactive sodium phos- 
phate. Taking tlie sj^cifio activity of the plasma 
inorganic P to be unity, the following values were 
obtained for the specific activity of the phosphatide 
P : liver 0*54, plasma 0*44, ovary 0*039, yolk, 
maximum 0*034, and intestine 0*11. The above 
figures show clearly that the liver of the laying hen 
is responsible for the formation of most of the 
phosphatides, which are then carried by the plasma 
into the ovary. 

In an egg removed from the oviduct the yolk 
phosphorus woe found to be scarcely active ; foom 
this we must oonohide that this yolk had not grown 
within the previous 28 hours. The shell P of this egg 
showed the specific activity of the inorganio plasma P. 
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Some of the labelled pliosphonw used in our ox~ 
perimenta was prepared by us from sulphur under 
the action of neutrons emittwi by a radium-beryllium 
mixture most kindly put at our disposal by Prof. 
Niels Bohr, and some of it was a generous gift from 
Prof. Lawrence of the Uni\'eraity of California. We 
should also like to express our best thanks to Miss 
Hilde Levi for her assistance in this work. 

L. 

G. Hkvksy. 

Institute for Theoretical Physics, 

University of Copenhagen. 

Got. 28. 

Skftndlii, An^h. Pkt/Hol,,77t 148 Xhc work t»f Arfconi and 

Ills (KiUoaKuea (Natuke, 189, 88(i (1937) ; Arrh, iiUenuU. Phytiol.^ 
49) 82, 87) ia also haHod on tlio assumption that phoxpliatida V does 
not exchange. 

^ Comp. Oerhartz, H., Arcli, ffmmt. Phy$i(tl., 168, 216 (19J4). 


An Effect of Catastrophic Ionospheric Disturbances 
on Low-Frequency Radio Waves 

Recently there has boon much intcrewt in those 
catastrophic ionosjiherio disturbanoeB which arc 
Huppoaod to produce ‘radio fade-outs’ on high- 
frequency radio WTtves and short-lived ilisturbancog 
in the terrestrial magnetic rc^oords. In a recent report, 
Dellinger^ lias given an accoimt of the results of those 
disturbanetjs, based on more than a year’s observa- 
tions by workers in different parts of the world, and 
he states that ‘‘ordinarily the int^snsities of the waves 
rec^eived from radio stations on frequencies below 
about 1,5(M) ko,/». are not perceptibly affected dxiring 
a fade-out”. He mentions, however, that Bureau* 
has found on increase in the nurnl)or of atmospherics 
on frequencies between 27 and 40 ko./e. during many 
of the disturbances ; this is the only evidence so far 
published that the propagation of low-frecpienoy 
waves is affected at these times. 

Wo have been engaged, for some years, in studying 
the phase of the downcoining wave received at 
Cambridge from the low -frequency sender at Rugby 
(frequency 16 kc./s., distance 90 km.) by a method 
which has been described elsewhere*. The variation 
of phase of the abnormal component (that is, the 
component of tlic electric vector which is parallel 
to the ground) of the wave near sunset is usually 
observed to be of the form shown in Fig. 1. Other 
evidence Iea<is us to suppose that the? equivalent 
reflection height in the daytime is about 65 or 70 km., 
and that Fig. 1 represents an increase of this height 
by about 12 km. during sunset, On some occasions 
a voiy marked, but short-lived, disturbance in the 
ordinary Vsihaviour has been noticed, an example 
of which is shown in Fig. 2, 

On those occasions it appears that the normal 
simset increase of reflection height is temporarily 
interrupted, and replaced by a decrease. It is of 
interest to investigate how far these phase anomalies 
at low frequencies are related to other phenomena 
which are sujiposed to be produced by catastrophic 
ionospheric disturbances. In an analysis of the results 
so far obtained, we have compared the times of 
occurrence of the low-frequency phase anomaly with 
the times of fade-outs, increases in atmospherics, and 
inagnotic anomalies occurring on the same days. The 
times of fade-outs and increases of atmospheiTcs liave 
been taken from published data mipplemented by 
data supplied by our colleagues in Cambridge. 

The magnetic data have been taken from the pub- 
lished hourly mean values of the magnetic declination 


observed at Abinger. A curve drawn through the 
hourly mean values of the declination was oomi^ared 
with a similar ciu*ve drawn through the monthly 
mean values, and the times and magnitudes of 



G. M. T. 

Fig. 1. 

FKimuAUY 26, 1937. 

magnetic anomalies wore noted, A dej>arture from the 
mean of more than two minutes was clasBod os on 
anomaly, since departtires of magnitudes greater than 
this were foimd to be infrequent on days which showed 
no low-frequency anomaly. 



Novembbk 6, 1936. 


Low-frequency phase anomalies were noticed on 
eighteen days. Of these, seven coincided with re- 
ported fade-outs, to within about a quarter of. on 
hour. Whenever a fade-out was reported at a time 
when detailed obsarvatiom weine being made on the 
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low frequency, an anomaly was observed. On three 
occasions the low -frequency anomidy coincided with 
a reported increase in atmospherics obf«?rved on a 
frequency of 27 kc./s* On the remaining eight days 
no fade-out or increase of atmosphericH was reporiwi, 
but the low-frequency phase anomaly was associated 
with a magnetic anomaly, occurring within one hour 
of the observation. 

We conclude that a oataefcrophic ionospheric 
disturbance has a marked effect at the level of 
reflection of the low-frequency waves (70 km,), this 
effect being most evident m a decrease in reflection 
height of tlie waves. 

Our experiments ha\^e not shown any clear indica- 
tion of a change in reflated wave amplitude at the^ 
time of the phase anomalies. The chemge in received 
amplitude of atmospherics noticxed by Bureau may 
be the result of a change in reflection height altering 
the phase relation between the interfering down- 
coming and ground waves, or it may bo due to a 
rtial change in tlie amplitude of the downcoming 
wave, which occurs in his cose but not in ours, either 
bet^ause the reflection is much more oblic^ue, or 
because the frequency of his obsen’^ationa ia different 
from that of oiirs. 

K. G. BtruDEN. 

(^avmdisli Laboratory, J. A. Katc^dtffe. 

Cambridge. 

Nov. 0. 

* DeJIinger, Bur. Stand. J. Hrnearch, 19, 111 (10:J7). 

* Bureau, CtnnpUs renduM, 808, 1257 (1036). 

* Best, ILatoUffe and Wtlkew, Proc. Hat/. Soc., A, 156, 014 (1037). 


Effect of a Magnetic Field on the Electrodeless High> 
Frequency Discharge 

The following experiment, which originated from 
an investigation of the magnetron, seoma to bo of 
more general interest as it happens to confirm some 
recent theories (especially those of Prof. V. A. Bailey) 
on what happens to wireless waves in the upper 
atmosphere. 

It is well known that the electrodeless high- 
frequency luminous disoliorge can be started by 
comparatively low voltages in a gas at vory low 
pressures. It is only necessary to place the bulb of 
low-pressure gas between two j>late8 connected across 
a tuned circuit coupled to a medium-power wireless 
generator. If the pressure is so low that the mean 
free path is long, any electrons present will vary in 
speed in unison with the voltage alternations, and if 
the maximum speed attainexl (which depends on tlie 
amplitude of this voltage) is sufficient to produce 
ionization by collision, a discharge may be started. 
It seemed likely that if instead of allowing the speed 
of the electrons to rise and fall they were continually 
accelerated a disohargtJ would start with a much 
lower voltage. This can be done by applying a fixed 
magnetic field peipendioular to the electric force 
which causes the eleotroirs to move round in orbits ; 
tlie time of turning through 360® depending only on 
the magnetic field strei^b. If this stren^h is so 
adjusted that this time is equal to the periodic time 
of the high-frequency voltage, a sort of rcflsonance 
occurs (if the free jiath is long enough) and the 
electrons move round faster and fastw in orbits 
which get bigger and biggw- The condition for 
resonance is that the product of the wave-leingtb in 
metres and the field in gauss should be approximately 

no. 


It is noce^ry, however, if the orbit in which 
ionizing speed is attained is not to l>e too large, so 
that the experiment can be oonduct<3d in a bulb of 
reasonable size, that a short wave bo used. The 
following experiment was done with a 6 metre wave- 
length and a field of about 18 gauss. As the pressure 
of air in the bulb was reduced, it was found that 
down to pressures of about ^ mm. of mercury, the 
potential i*equir<xi to start the discharge was un- 
affected by the magnetic field, but a further reduction 
in pressure and consequent increase in the mean free 
path had a most striking effect. At mm. the field 
reduced the starting potential by a factor of 6, at 
ihi mm. by a factor of about 40, and at the lowest 
pressure which could be read on the gauge — some- 
thing )eas than mm. — the discharge still started 

quite easily with tlie magnetic field on but it could 
not be started at all without it. 

In the upper atmosj>here, the magnetic field is less 
than 1 gauss and the wave-length for resonance is 
therefore much longer than the above, .but there is 
no bulb to limit the orbit size. The electric force in 
a wireless wave is of course far too small to work 
the elecjtrons up to ionizing speed before a collision, 
but the re^sonance results in the transfer of consider- 
able energy from the wave to the medium, with the 
conftt>quencea explained by Prof. Bailey. 

E. W. B. Gill. 

Merton College, 

Oxford. 

Nov. 15. 


Interpretation of Atomic Constitution 

A WARV man hesitates to cross swords with a 
skilful fencer, but it is cowanily to decline to face 
difficulties. Colonel Moore -Brabazon might well have 
asked for other explanations — ^Why two electricities ? 
What is the <Ufferonco between the so-called positive 
and negative electricities ? What is negative energy ? 
Why does not the electron explode ? However, he is 
probably prepared, like tlie lest of us, to accept 
Nature as we find it, and the paths that we follow 
are forced upon us rather than chosen. 

It is permissible at least to emphasize the protean 
forms of energy which exist, for the transmutations 
of energy are quite remarkable. For example, work 
generates a proportionate (juantity of heat (kinetic 
energy). The energy %o^ Jh, whore h is in heat-imits 
and J is Joule’s constant ; alter the units and state 
//, or energy equals heat generated. 

Again, energy is proportional to mass 
where c is the velocity of light). Change the unit of 
moss, and energy eqiials mass, or IF ikf . 

So, too, energy may leave an atom as a photon 
and w >=== hf, whore / is the frequency of the wave and 
h is Planck’s constant. With another change of units, 
it follows that IF F, or energy is frequency. 
Altogetlier it follows tliat energy ==» mass heat — 
frequency 1 

The conBervation of energy is the conservation t>f 
mass and is the conservation of fretpiency, and 
frequency may bo as important as energy. But no 
one supposes that moss is merely a numbei^ '"the 
first blow dispels that illusion. 

Most remarkable ia the fact that in certain circum- 
stances a photon, in the shape of a high-frequency 
gamma ray, will rnatertoHze and give rise to an 
^ectron and a patron, so that ‘light’ becomes two 
mosses, if you like, two charges, if you will, two 
waves, if you prefer it, but certainly two entities, 



1062 


NATURE 


very Bimilar in oharaeter, mass, velocity, momentum, 
energy, and properties in a magnetic field except for 
swerving oprK>8ite ways and therefore having opposite 
charges, whatever that may mean. 

There is no reason why a neutron may not have 
so much electrical energy M'ithin it that its maas 
may be eltx^tricaI : But why lay down the law 
about things of which at present nothing is known ? 
There is no credo in science, and no one knows what 
force, or mass, or energy are, but they have measur- 
able i)roperties. Measure them and keep the balance 
shetjts I 

Electrons are used in countless valves for telephony 
and wireless sots — hi it as for defining an electron — 
whose job is that ? A thing is known only by its 
properties. 

The mass of an electron increases with its velocity, 
particularly at speeds approaching the velocity of 
light. This was known in theory before it was verified 
by experiment in pro -relativity days. Does a neutron 
also incn?ase in moss with velocity ? This is a difficult 
point involving experiments that are far from easy. 
Two of my Cavendish frientls answer yes, the 
nouti’on will increase in mass with speed, following 
relativity principles. 

nneleuH of an at^>m is a sitiall region compared 
with the atom itself. The nuclmis seems to be com- 
posed of those things which come out of it, such as 
protons, neutrons, ali)ha particles* But these elements 
when inside the atom may have a very different 
character, and the interior niay be a seething collec- 
tion of electrical waves, having frequency, energy, 
mass, which may not need to be “hehl together*’. 
No one Icnows how an electron continues to exist 
or why it does not violently explode. Small-scale 
phenomena need not resemble large-scale happenings. 
It is remarkable to what oxfont many macroscopic 
results do hold good in the microcosm, but it is quite 
certain that cpiantum theory is needed to explain 
spectra, and that everyday mechanics will not suffice 
for the atom and its btihaviour. 

Five years ago, Bohr was writing ; “As soon os wo 
inquire m<^re closely into the constitution of even the 
simplest mzcJei, the present formulation of quantum 
mechanics fails essentially . . , but it is interesting 
to note that the energy liberate<l by the formation 
of the nucleus, as calculated from the so-called mass- 
defect by means of Einstein's relation (w— r/ic*) is in 
approximate agreement with the binding energy of 
the protons to be expected on epaantum mechanics 
from the known nuclear dimensions”. 

Physicists will move on from strength to strength, 
astonished at their great successes in forty years. 
UnforUmatoly, only those who spend an arduous 
life-time in theory and research are able to appreciate 
fully both their achievements and their failures. 

If these views have any merit it l>elongs to others : 
if any errors they are my own, 

A. 8. Evk. 

26 Willow Road, 

London, N,W.3. 

Physiological Patterns and Mental Disturbances 

That a diminution in the oxygen tension of the 
inspir^ air can produce mental changes is an 
established fact. Far less certain is the possible 
correlation between psychotic manifestations as seen 
in clinical practice and an impoverished supply of 
oxygen to the central nervous system. It was thought 
that further light might be shod on this possibility 
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by estimating the gaseous content of arterial blood 
and also of that drawn from the internal jugular 
vein of the same subject. In a group of patients in 
which the diagnosis of sohkophrenia appears certain, 
this procedure boa been carried out according to the 
method used by Lennox*, and the following results 
were obtained : 


Arioria] Blood 

Venous 

A. V. A 

Blood 

0* Cap. 

CO, 

0, 

(H), 

c, 

CO, 0, 

H,Q, 


(64)* 

(04) 

(59) 

(59) 

(58) (53) 

(68) 

(50) 

50 42 

17*72 

57 05 

11-39 

6-71 0*46 

1-072 

19-01 

40-14t 

18*12 

54*00 

11-90 

5-82 6*2 

0-95 

19-56 


*Flgurt‘t» in pan'nthw^s rc^proHont uumlwr of Arfct^rlttl and 

venous lilootl was withdrawn from tlin same subjeots but in five cases 
one failed to enter the intornnl itiKUtar ; tills accounts for the lamer 
numlx^r of ariiTial samples. 

t FiRim's in tliis lino reixirted by Lennox’ in non-schlxophrenlc 
subjects. 

A complete report of those findings, together with 
those from the control group, will appear at a later 
date, and at that time a brief clinical summary will 
he given of each patient studied, thus eliminating 
some of the vagueness which necessarily accompanies 
suoli an indefinite and general term as ‘schizophrenia'. 
Suffice it to say at present, that the group was a 
r(^})resentative one in that some of the patients were 
of the active and paranoid type whereas others were 
of the ('atatonio variety ; some were actively engaged 
in manual labotir and others were confined in a 
demented state to their respective wards. 

As the blood samples were being withdrawn, a 
si)irograph was recorded on the Roth -Benedict 
apparatus in order to detect any temporary altera- 
tions in breathing which might affect the gaseous 
content of the blood examined. Tlio marked regu- 
larity in rhythm, uniformity in depth of both inspira- 
tion and expiration, and small tidal air in the schizo- 
phrenic group before, during and after the puncture 
was noted in contrast to the relative irregularity of 
all of these features before the puncture and a marked 
irregularity which supervened at the time of the 
puncture in the control group. 

Segregating the pneumographs by inspection of 
the tracing, the following distribution is found : 

NumboT % of oftsos % of oa«<j8 lo % of cojm 
of Bhowlns M’hloh splro- 

subjocbi ‘rftgulat sraph wm 'irregular 

of breatiMUg neither rogu- type' of 

lar nor breathiiig 
irregulnr 

NoraaX 30 6*6 17-4 7« 

Schlsophwnic 57 77-7 7-6 14 ft 

The cardiac output, determined by GroUman’s 
method, has also been measured in a few of the 
patients and in the control group. The difficulties 
inherent in the technique and also entailed in obtain- 
ing the necessary co-operation of the patient have 
limited the number of such observations so that, as 
yet, they are not sufficiently extensive to be entirely 
representative. However, the figures at hand demon- 
strate a small stroke volume and cardiac index in 
the majority of those schizcphrenics on whom oardiao 
determinations have been made. The catatonic 
individuals have a smaller stroke volume and oardiao 
index than the paranoid. In agreement with others^ 
we have found the basal metabolic rate to be in 
general low. 

All these observations have been repeated a number 
of times on some of the subjects firom both groups. 
Extremely consistent findings are obtained from the 
sohisBophrenioB, whereas those from the control group 
show a greater variability cm sepi^te oooamonsv Xt 
is gener^y more difficult to estimlisb a stiictly basad 
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fltate in a mental patient than in a normal uulividual» 
and yet, in spite of this, there is more likelihootl of 
finding the 6gures for blood gases, cai'diac output 
and ireepiration more nearly the same in a schizo- 
phrenic than in a member of the control group. It 
would seem that the sohizophrenio physiology in loss 
susceptible to change. On one occasion when a 
schizophrenic individual was breathing into the Both- 
Benediot apparatus, ho began to hyperventilate both 
forcefully and rapidly, keeping this up for 3i minutes 
before ho could be persuaded to desist. Following 
the hyperpnoja, his respirations oontiniiod 

with exactly the same rhythm and unifomi depth 
ae before the onset of his voluntary hyperventilation ; 
there was no period of apnoea and no semblance 
of Cheyno-Stokos* type of breathing. This set or 
fixed typo of physiology is one which cannot readily 
adapt to the over-changing internal and environ- 
mental demands ; it is one which would allow greater 
fluctuations in the milieu interieur. 

It would appear that there is no one single physio- 
logical characteristic foiuid in schizophrenic patients 
which cannot also V)e found in the normal population. 
We have found members of the control group with 
a very regular type of rosjDii'ation, others with a small 
tidal air, and still others with a stnall cardiac ontimt ; 
some with a higli arterial carbon dioxide or a low 
oxygen saturation. Still others may have a low 
basal metabolic rate or elso a large difforence in the 
gaseous content of arterial and internal jugular blood, 
or else a low blood prossure. Fewer still show the 
fixity of physiological processes and none, so far os 
we have observed, presents the combination of these 
phenomena to such a degree as does the schizo- 
phrenic. 

It would be extremely interesting to know whether 
this pattern of physiological rosponses be present 
before the onset of frank psychotic manifestations, 
and we are at present gathering material which will 
decide this point. On the basis of the results obtained 
in a limited number of instances, one would say that 
this type of physiological activity is more char- 
acteristic of the individual than of his illness, and 
therefore precedes its axjpearance. 

3ohn W. Thosipson 
(l-^aokie-MoTier Fellow, 
ITniversity of Edinburgh). 

Wm. Corwin. 

J. H. Astm-Sai-azar 
(Peruvian Fellow, 
Rockefeller Foundation). 

Fatigue Laboratory, 

Harvard University, 

Boston, Mass. 

Oct. 17. 

»1k)iiuox, AwA, and M, 710 (IMl). 


Alleged Specific Effects of High-Frequency Fields 
on Biological Substances 

Various claims for the demonstration of spcciflo 
electric actions of high-firequency fields on biological 
substrates, that is, non-thermal effects dependent on 
wave-length, have already been refiited^. Attenuation 
of some bacterial toxins exposed to 1 *9-8*7 m, fields, 
under conditions which appeared to eliminate the 
influence of tbe heat developed, seemed nevertheless 
to indicate the existence of such an athermai action 
(Szymanowski and Hicks*). Buhseqnmt negative 
leasts with different bacteria, etc., led those autliors* 


to suspect that their previous results might have been 
duo to an undetected local rise of temperature, 
although a selective heating of small dispei’scd 
particles (bacteria, micoUae, macromolecules) is im- 
probable because of the rapid boat exchange with 
the medium*. 

In those circumstances it was doomed essential to 
check the positive observations of Szymanowski and 
Hicks by exposing solutions of bacterial toxiivs to 
high-frequency fields of considerable strength imder 
conditions which would strictly limit the rise of 
tomporature, (Szymanowski and Hicks xisnally 
allowed a rise of average tomporatiuo to about 30'^' C. 
Sineo one surface only of the liquid was cooled, a 
steoj) temperature gradient was probably set up 
across the toxin layer.) The necessary conditions can 
bo defined with some exactitude, and they liave been 
embodied in two experimental arrangements : (a) 
the ‘static’ one, in which a film of liquid is enclosed 
between cooled condenser plates 1 mm. apart, and 
(6) the ‘dynamic’ one, in which a colurnn of liquid 
of diameter 4 mm. is passed through a condenser 
field (each element being exposed for 015 sec.) and 
cooled during its return to the field'^. 

For the static method we can calculate the maxi* 
mvim rise of temperature in the centre of the film 
when the voltage ewross the plates and their tornpora- 
tim3 are kept constant*. With the tetanus toxin 
solution used in our experiments (conductivity 0*8 x 
10*^ ohm-' cm.“^ at 3® C.) this maximum temjxjraturo 
would, in tho abseruje of conve<?tiou effects, exceed 
the plate temperature by O^IV^^C. with a potential 
grotlient of 1000 v./enn and by 2*54° C, with 3000 
v./cm. With some simplification, the rate of heating 
t^an also bo computed for the dynamic method* : with 
conductivities of 0*54 x 10-* ohm** cm.-* (0*1 per cent 
solution of tetanus toxin in distilled water) and 
1*03x10 * ohnr* cm.-* (1 per cent sodium chloride 
solution) at 20° C. tho maximum rise of temperature 
during one passage through the field of any ekmieut of 
tho fluid should be 0*013° and 3*8° C., rosptjctivoly, 
for 2500 v./cm. and a wave-length of 3 m. 

The value calculated for 1 per cent sodium chloride 
solution was confirmed exiicrimentally by recording 
tho resistance changes in tho exposed region with an 
A.c. bridge and oscillograph during motion of the 
fiuidi the average rise of temperature was 2-3° U., 
with a maximum variation of 0*5° C, during the slow 
phase of tho rhythmic movement of the ptimp. iSince 
the initial temperature was below 3° C,, the maximtim 
tempera ttire of the toxin solutions in either methoti 
is far below that at which the rate of destruction 
of the toxin would be significantly increased. 

Movement of 16 cm.* of 0*1 per cent tetanus 
toxin solution for 4*5 hours at 3° 0. in absence of the 
high-frequency field caused some attenuation, while 
exposure to a field of 2600 v. /cm. at wave-longths 
3* 1-3*4 m. produced only a slight additional effect 
(that is, a slight increase in the minimum lethal dose 
for mice). In these exporimente, however, tho toxin 
was actually exposed to the field for only 17*5 nun. 
A 1 per cent aqueous solution of tetanus toxin kept 
for some hours in a thin layer between varnished 
metal plates or walls of Monax glass lost most of its 
toxicity. This destruction was just prevented by 
addition of 0*2 per cent of rabbit serum. After 
exposure of such a film (0*8 c.c.) to the field (1000 
or 3000 v,/cnu, X 3*l-*3*4 m.) for 3 hours, the 
toxicity was exactly the same as that of the control 
film. A diaHnct apecifle effect, there^fore, teas abemt. 
A generalization of this result would be premature 
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before invo«tigationH on other toxins of different 
properties were oomjjletod. 

It may be added that, contrary to Schliephako’s 
brief statement*, the viscosity of semm from de- 
fibrinated ox blood, protected from nndne heating, 
was not altered after exposure to a 3-6 m, field. The 
frequency -indejiendont effwt predicted by Krasny- 
Ergen can be expected to occur only dining exposure. 

J. B. Bateman. 

H. Loewenthal. 

H. RosENBEnn. 

Departments of Physiologj^ and Bticteriology, 

London Hospital Medical Collogo, 

London, E.l. 

Nov. 24. 

• lor exRoivle, Uurtis, IV. E,, Dickena, E., ami Evans, S, F., 
NATTfRE, 188, 03 (1030). 

• SzyniAOOwnki, W. T., and Hlckfl, II, A., J. Infect. 60 , 1. (19.32). 
•Hicks, K. A., and Szymanowski, AV. T., J. Infect. DU.^ 50 , 40 C 

mm. 

• Krasny-Ergon, W,, Hadiologica, 1, 136 (1937). 

• Bateman, i. B., and Rosenberg, H., Report of the Intern. Uongr. 
for Short AVav<», Vienna, 1937, p. 329, 'I’Jjerc are some misprints in 
the numfirical valnes, 

• Schliepliako, E., ‘‘KnrzweUcntherapU^", p. 52 (2 Ed., Jena, 19.34), 


Classiheation of Taxes and Kineses 

Tn recent years, tJie study of animal reactions to 
eleniontaiy^ physical stimuli has extended greatly, 
both in the laboratoiy and in the field. During this 
process, it has been necessary to modify somewhat 
KuhiiVh* classification based on the externally 
observable obsrootor is tics of locomotory reactions of 
this kind. Recent work by Ullyott* indicates a way 
in which the classification and terminology^ can be 
considerably simplified and impmved. 

Working on the light reactions of a planarian, 
De^nfiroccdum lactmm^ Ullyott showed that the 
chiHsical avoiding reaction* can be regarded as a 
special case of a more genoraliized reaction. If 
Dendrocednm is tested in a smooth gradient of light 
which has no horizontal component, as it moves 
towards the brighter end it makes inoreasingly 
fre<juent turning movements ; if the animal is kept 
in constant stronger light, the initial higher frequency 
of turning falls off owing to sensory adaptation. This 
combination of differential frequency of turning and 
adaptation loads to aggregation in regions of lower 
light intensity, provided that the gradient is of 
suitable steepness. This behaviour can scarcely be 
described as an avoiding reacition (of. Farameckm, 
Jennings*). Nevertheless, the same mechanism is 
probably involved when the animal shows an avoiding 
reaction at the edge of a shikdow. The terms avoiding 
rencHon and trial afui error are thus objectionable, 
not only l>ecauKe they describe a particular form of 
tlic reaction and not its general form, but also 
because they are not sufficiently objective. The term 
phoho taxis is objectionable too, because the prefix 
phobo- is in common use in English, with an onthro- 
pomori>hic implication, and because the reaction 
given this name is the only undirected one which is 
called a taxis. 

Wo therefore propose the following modifications 
of the nomenclature. Variations in generalized, un- 
directed, random locomotory activity due to varia- 
tions in intensity of stimulation are kineses, Sucli 
variations can be of two kinds, namely, changes in 
linear velocity, and changes in rate of ofiango of 
direction (Ullyott*s R.O.D.) or angular velocity. W© 


propose to divide kineses into (a) ortho -kineses 
(Ap06c-^irect, forward) — variations in linear velocity 
(previously called simply kirmses) ; and (6) klino- 
kineses (xXfvefv — to deviate) — variations in angular 
velocity. The prefix klino- is free from anthmpo- 
murphic iaplication. The whole word klino^kinesis 
can be used to describe the kind of reaction discussed 
by Ullyott, as well as other ‘avoiding reactions’ and 
‘phobo 'taxes’ which have not yet been demonstrated 
to be either like or tmliko it in their details. 

Tf this change is made, the word phobo-taxis can 
disappear, and the word taxis can be rem^rved for 
directed reactions, formerly called topo4axes. This 
lost word, therefore, also becomes unnecessary, and it 
is the more desirable to drop it because it is so similar 
to tropo -taxis in ajipearance and sound. We thus 
propose to odd two prefixes to the nomenclattire, in 
artho’kinesis and klino-kinesis, and to remove two, in 
phobo-taxis and topo-taxist so that the classification is 
clarified without becoming more cumbersome. 

D. L. Gunn. 

Zoology" Department, 

University, Birmingham. 

J. S. Kknvedv. 

Entomol ogy Department, 

London School of Hygiene 
and TVopical Medicine. 

D, P. PlK3:,OTT, 

Zoology Department, 

University, Birmingham. 

Nov. 19. 

' Ktthn, A., Oiiontiermig dor Tier© im Rttiun” (.It^iw, 1919). 

• FrooDkel, G., Biol Itev., 8, 86 (1031). 

» trilyofi, P.. Eicp. Biol, 18, 206 ( 1036 ). 

• Jenulngs, H. S„ “Behaviour of th© Lower OrgaulsmB*’ (Ijondon, 
1906). 


Variations in Copepod Development 

An interesting plienoinenon has just been brought 
to my notice on reading a paper by Martin W, 
Johnson on the development stages of Encalanus 
elongatus^. 

In a paper which I published last year®, I described 
the early stages of this copepod from material taken 
off the west coast of Scotland. The two descriptions 
correspond very closely except in one particular, for 
whereas I found only fiv^e stages in the nauplius life 
(the earliest corresponding to other calonoid nauplii 
at Stage 11), Johnson fin^ all the six stages repre- 
sented. Since Gurney in the Discovery Rej^rt 
No. 9 (1934) finds a similar state of affeurs in HSbin* 
calanns (that is, only five nauplius stages), I am led 
to the conclusion that with Bucalanus there is a 
difference in the development between California, 
whore Johnson’s material was obtained, and the west 
coast of Scotland. 

In searching for an explanation of these differences, 
it is natural to turn to the hydrographical conditions 
of the areas concerned. The Eucalanids are warm- 
water fonns and exist in the colder regions only 
by virtue of the warm-water currents which bring 
them there. In both Gurney’s material and mine 
the specimens were taken from water of which the 
temperature was some 10*^ lower than that of the 
area supplying Johnson’s material- It seems, there- 
fore, not impossible that the suppression of stages in 
development might be correlated with temperature, 
and further obtorvations in this direction should 
prove of interest, especially as the incubation period 
of the eggs of Oaktimm appears to be lengthened by 
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the lowering of temperature* Can it be that m tlie 
case of a warm-water copepod species breeding in 
unusually cool surroundings the incubation period 
may be so prolonged that the animal emerges from 
the egg in the second nauplius stage ? 

Sydnby a* Gibbons. 

Fisheiy Board for Scotland, 

M«u*ine Laboratory, 

Torry, Aberdeen* 

Nov, 16 . 

> Tfmt. Aimt, Mie. Sac,, SS, Jan, IDU?. 

* Ann, Mao, ^ai, Hitt,, S^pt. 


Effect of Spraying Solutions of Growth Substances on 

the Inflorescences of the Florists' Chrysanthemum 

The florists* chrysanthemum exists in many forms, 
two of the commonest being noimal ‘double* and 
‘incurved*. In both, the inflorescence consists 
entirely, or almost entirely, of ligulate flowers, but 
the ‘incurved^ type is distinguislic^ from the normal 
‘dOTible’ type by the fact that in the former the 
corollas of the flowers constituting the mature in- 
florescenoe remain incurved. ExperimMits carried 
out hero in which inflorescences of the double 
chrysanthemum (var. ‘Gold Standard*) were sprayed 
with solutions of two growth substances indicate 
that the difference between these two types of 
chrysanthemum may bo a simple physiological one. 
The two growth substances used were p -indole- 
acetic acid (heteroauxin) and a-naphthalene acetic 
acid. Aqueous solutions of these growth substances 
of a concentration of 0*06 per cent were sprayed on 
to partially opened inflorescences by means of an 
atomiser. 

In the imopened bud of the inflorescence the 
corolla of each flower is rolled longitudinally and 
folded leteraliy, and during opening there is a 
longitudinal unroUing and a lateral unfolding of the 
corolla of each flower, Wlien partially opened 
inflorescences are sprayed in the manner described 
above, corollas which at the time of spraying are 
mature are unaffected by the treatment. 'Orollas 
which at the time of spraying are unrolling exhibit 
some reversal of movement and become incurved, 
CoFoilas which at the time of spraying are still rolled 
have their normal unrolling inhibited whilst the 
lateral unfolding proceeds normally and the flower 
becomes a typical ‘incurved’ one. The results are 
the same whether the treatment is applied to in- 
flores<^nc6S attaclied to, or detached from, the parent 
plant. 

Althoti^^ these experiments have been carried out 
with synthetic growth substances, the resemblance 
between the e£^t of natural auxin and synthetic 
growth substances in other directions is so striking, 
that it appears possible that one of the ffindamental 
(hfferences between normal ‘double* and ‘incurved* 
chrysanthemums may be a difference of growth 
substance metabolisni. 

With smiiPe ohrysaathemiuns (vars. ‘Single Bronae* 
anff Cleopatra*) a simflar inliibition of corolla un- 
mlling hae bee^ obtained* whilst in the latter variety 
ioine^otticarving' df apparently mature corollas was 
notieed, 

L,G.O.Wa«nk. 


Force Constants and Molecular Structure 

Ik previous papma^ wo have described measure ^ 
ments on the ultra-violet absorption spectrum of 
carbon suboxide, and have attempted to calculate 
the force constants of the linkages in this molecule 
from the measured normal vibration frequencies. A 
potential ftmotion was employed involving four 
constants, two of these representing ‘cross-term inter- 
aotions*. Unfortunately, at the time only the two 
83 nnmetrical frequencies (v^ ^ 843, v# ^ 2,200) were 
known accurately from the Baman data, and it was 
necessary to assume plausible values for the cross - 
term constants in order to obtain values for the main 
constants. Lord and Wright* have now published 
infra-rixl data from which the two unsymmetrioal 
frequencies may be deduced (v, «= 2,290, Vi = 1,670). 
We thus have four frequencies and four tin- 
detenruned constants. Insertion of the values gives 
I;oc 12*69 X 10», kco 16-0 x 10*, ku « 6-10 X 10*. 
A;ii«*2-43 X 10*. A:,* and represent 0 — C—O and 

interactions of the type previously sug- 
gested. 

The new values of the main constants differ slightly 
from those previously found, but strengthen the 
hypothesis then suggested, that the bonds are inter- 
mcKliate between double and triple and that the 
molecule appears as a resonance hybrid. Moreover, 
the relativdy high value of the interaction term 
in such a molecule is in accordance with other related 
results, for which a reason was previously suggested. 
When applied to the rolations of Badger and Clark 
connecting force constant and bond length*, the new 
values of the force constants give go^ agreement 
and much better than the old. We find for the 0—^ 
bond, with Badger *s formula r « 1*18 A,, with 
that of Clark r 1*166 A,, the electron diffraction 
value being 1 *20 ± 0-02 A. ; for the C—O bond r 
1-21 A. (Badger), 1*265 A, (Clark) and 1*29 ± 0*03 A. 
(observed). 

We should like here also to refer to a recent note 
in Natubb by Bailey and Hale* which seems to 
misinterpret calculations we have recently mode of 
the force constants of linkages in ethylene and 
tetr^iloroethylone*, and to raise objections which 
are invalid, ^iley and Hale point out the necessity 
of removing uncertainty as to what any particular 
force constant implies, and also the necessity of 
considering as far as possible molecules of the same 
symmetry type. They also refer to the difficulties 
involved in using a too artificial force field and point 
out that the oaloulations only refer to infinitesimally 
small amplitude. These matters, with others, are 
fitlly discussed by us in our detailed papers, and some 
of the arguments of Bailey and Hale are precisely 
those which are used by us. So far m the subsequent 
calculation for the case of ethylene and tetra- 
ohloroethylene is concerned, its merits and demerits 
are fully discussed by us in the paper referred to. 

H. W. Thomtson, 

St. Jolm’s College, 

Oxford. 

J. W. Likkktt. 

Harvard University, 

Nov. 1. 

A, 1»7, m i\m)\ Oh^m, Soe„ im, 1 SS 4 

\lV9l)r 

Ohm, S, (IMT). 

•if. Ohm* S6C,, tm (1987), 

* iat. tis (mn, 

* OkMi. Soc., 1876, 1384, Xm (1987). 
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Races with a High Propottion of Biood Group AB 
iK a “Keseardh Item'* in Kattibe of October 2, 
the failtire of Mias Macfarlafte to confirm the high 
petoentage of Orotip AB previmjely fotmd in Tibetans 
m report^. May I quote another race with a high 
proportion of Grofup AB t 

an invoeti^tion of 1,(K)0 Hoiissoux in French 
Guinea* J. H, de Goldfiora^ obtained the following 
results. 

Bloop ORorPB or Sotrssotrx 
Ko. 0 A R AH 

Adults 500 1% 1% 9% 80% 

OlAWmi 500 1“;,. 1% 0% H9% 

'rhis race is of interest in that the percentage of 
AB exceeds 50 per cent which is the theoretical 
maximum in a stable race* for, where p, q and r 
are the frequencies of genes At B and B respectively, 
then p f 9 4- r 1 and 2 pq AB = a maxi- 
mum 0*50, where p — 0*50 and q - 0*50. 

A race having this group distribution could arise 
€SS the result of the mating between a race having 
more than 90 per coni A on one hand and a race 
having more than 90 per cent B on the other, but 
this group distribation would only appear in the 
first generation*— and stability would be reached in 
the second. For example, in the race in qiiaetion, 
t>ie A and B children arising from the matings 
betwt^cn AB and AB only would form nearly 40 per 
cent of the total children, using the formula : 

A children from AB X AB matings 100 

per cent of total children. 

A mutation occurring in this race at the present 
time could not, I think, give rise to this phenomenon. 


December 18 , 1937 

It miEBt be pointed cut that Beth Yinceht^s 
technique was u^ for thk observation. 

R, EiiSboN t)EW. 

Soutii African Institute 
for Mcxlical Besearoh, 

Johannesburg. 

Nov. 11. 

do aomftem, S., C.B. Sot. Biol., US, m (1950). 


Anomalous Dielectric Constant of Artificial 
Ionosphere 

Apropos our letter in Nature of October 2, 
p, 586, it has been pointed out to us by Prof. E. V. 
Appleton and Dr. F. W. Gbapman that though the 
curves delineating the Variations of g* With N and 
1//* are quite correct, they cannot, however, be 
regarded as showing the relation between K and N, 
or 1/f*. In fact g* can be identified with K only 
when V 0. In the general case, for a conducting 

medium, pt* *== iC 4 — f I'hus, though p* can take 

p 

up values both greater and less than unity, ae 
dejneted in Figs. 1 and 2 of our letter. K cannot do 
r^A;* 

so because pt* — can only have values equal to or 


less than unity. 


University College of Science, 
92 Upper Circular Road, 
Calcutta. 

Nov. 11. 


S. K. Mitra. 
K. K. Roy. 


Points from Foregoing Letters 


A TABLE showing tlie ainomits of radioactive phos- 
phorus (relative to the total phosphorus) in the 
yolk of eggs, the livf^r and the blood of a hen, 28 home 
after it had been administered by subcutaneous in- 
jection, is Ktrbinittcd by L. Hahn and Prof. G. Hevesy. 
From the present and previoiis experiments the 
authors infer that the liver of the hen (and not the 
blood corpuscles) is responsible for the formation of 
the phoBphatidee. These are then carried by the 
plasma to the ovaries. 

A curve showing the usual form of tlic phase varia- 
tion of the abnormal component of low-froqueucy 
radio wa\'es near sunset is given by K. G. Budden 
and J. A. Rtitoliffe ; also an example of a type of 
disturbance of the curve which, the authors find, is 
oonnecttKl with ‘fade-outs* or with magnetic anomalies. 
They conclude that a ‘catastrophic* ionospheric 
disturbance decreases the reflection height of the low- 
frequency waves. 

By applying a magnetic field (16 gauss) to a low- 
pressure bulb containing ‘gas* ionizied by short radio 
waves (6 m.), E. W. B. Gill has been able to reduce 
considerably (to ^th) the ionizing potential needed 
for producing an eleotrodeless <li8chaige. The author 
states that his experiments Prof. V. A. 

Bailey’s theory on what happens to wit'cless waves 
in tlw' upper atmosphere. 

J. W. Thompson, Wm. Corwin and J. A«te- 
Salasar find that, ae compared with normal persons, 
the mentally unbalanced (schixophVenio) intMvidtials 
ahow less physiological misceptihiUty to changed 


external conditions. Gcmerally speakings they iiave 
regular respiration, small tidal atr and cardiac output, 
low blood pressure, low basal metabolic rate, high 
arterial carbon dioxide and low oxygen saturation. 

The activity of tetanus toxin is found by Drs. J. B. 
Bateman, H. Loewentha) and H. Bosenberg to be 
unaffected by a high-frequency field (radio waves of 
dm. length suid potential gradient of 2,500 v./cm.) 
when conditions wore such aa to prevent heating. 

Dr. D. L, Gufm, J. 6. Kennedy tod D. P, Fielou 
propose alterations in KOhn's okiiiifioation <A animal 
reactions. The new terms make clearer the rdations 
between the various reactions, they are not totbropo- 
morphio Uko some of those dli^ardod, and con- 
toion between them no longer arises from their 
Himilarity of pronunciation. 

Dr. S. G. Gibbons directs attention to observed 
differences in the development of the oopepod 
BitccUanus dongatus in Californian as compared with 
Scottish waters. He asks if it is possible that the colder 
temperature of the water off the ^eet of Scotland 
may prolong the incubation period so that the 
animal emerges fW)m the egg in the sCCOnd nauplius 
Btage. 

Using recent additional information on the ihfira- 
red specferiim of carbon suboxide. Dr. H. W. Thompi^ 
and J. W. Linnett have recalculated the force- 
constants of the linkage in the molecule of that 
oompotod. The now valueB, thOy streh|^hto 
the hypothesis that thd t^dia are : 
between the double tod the triple typ^ 
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Sinanthropus VI 

SoMic iinportant inf&rencoa are tirawn by Prof. 
Franz Weidenreioh (BtUL, QeoL Soc* China, 16 ; 
1966“37) from fragments of a skull of Peking nieax 
designate as Sinanthrofma VI, which have lieon 
brought together in the* laboratory from materia) 
coHoctod in the C^oukoutien cave from 1 984 onwariL 
These? consist of a fragment of a right temporal bone, 
coinprining the ear aperture and adjacent [larts 
(belongijig apparently to the same skull as the left 
temporal bone and adjacent parts femnd in 1984 and 
already described), three teeth, two molars and a 
premolai-, as well as two fragments of a skull, of which 
one m the greater part of a left j>arietal, while in 
material from the satne level as the three teeth were 
the right side of a frontal bone and the anterior part 
of the g<juaina of a right temporal bone. It is con- 
sidered certain that all those pieces belong to one and 
the same skull—ewi adidt (old) female. From these 
fragments it has be^^n posglble to form a general 
idea of the contoui* of the frontal portion of the 
skull, which on comparison with Sinanthropua I and 
Piihacanthropua, sluiws much less curvature than 
Skull 1 in the saggitai planes and approaches very 
closely to the frontal iKme of PiihecanthroptM. In 
a frontal direction between the inferior temi>oral 
lines of both sides, it is less curved than Skull I 
and indeed is even flatter than PUhecatUhropas. On 
a j)rofile view, Skull VI coincides practically in all 
its linos with those of Pi^k^cjanthropm. A further 
discovery is a very small fragment, m certain respects, 
however, of very great importance. Thk is the right 
moiety of the posterior arch of an atlas. There 
cannot be any doubt that this is a human first 
cervical vertebra, emd that it belongs to Sinanthropus. 
It does not display any distinct fundamental diker- 
ence when compared with that of recent man. Its 
interest lies in the fact that it adds support to the 
view put forward on the evidence of the absence of 
long lK)nes from the cave, that the skulls were brought 
into the cave by man and wore there broken at the 
base or split open in order to get at the brains. 

Bull Cults of Ancient Egypt 

A BisoovBXtT which should be of considerable 
interest for the study of the bull cult in ancient 
E^ypt, when fuller details are available, is reported 
from Cairo, Dr. Dnoton, director-general of anti- 
quities, it is reiiort^ by the correspondent of The 
Thnes in the keu© of Deo^ber 13, has annoimoed 
the discovery near Zagazig of twelve large granite 
sareopbegi, which had formerly contain^ the 
mmnmim of sacred bulls, dating from the fotirth 
century b.c. Although these tombs had suffered, 
preeumably from tl^ aotivitjes of grave robbers, the 
internal decoration of three of the saecoj^iagi is said 
to have been sufiftoiently well preserved for it to be 
is^bb to laake out that they dealt with the future 
destinies of i^e sacred bulb, an aspect of the bull 
cult becomes known for the first thne* 

A 0 o<»fdmg to Ifr Drioton’s report, it would appear 
that the sacred bulb were introduced by their patron 
4viiidtte hito the assembly of all the $odB^ Further, 
the inttfltanciing feature of tlie posthumous 
destinies of the saored bulls wa» their ressskni ^th 


h Items 

the moon. This is new to Egyptology. Near the 
sarcophagi of the sacred bulls were found small 
chambers, in which were mummies of sacred falcons, 
with their eggs buried beside them in jars. Further 
excavations are to be carried out on the site. 

Ttmperaturz and the Growth of Drosopftfia and of l.ymn«a 

Tbb influenco of temperature on the dimensional 
characteristics of Drosophila rmtanogasUr has been 
investigated by several biologists. These studies 
conoern only the final growth stage, while growth 
and development of this insect in the larva and pupa 
form the subject of a recent paper by Mr. Takeo 
Imai (Sei* Bop. T6kohu Imp. Unio., 4th Series 
(Biology), 11, 408-417 ; 1937). It is shown that 
temperature influences the larval length, length of 
mouth armature and pupal length, in that high 
temperature causes a dhtiirmtion of their dimensions. 
Two diverse hypotheses ar<> hold in regard to the 
explanation of thermal effect on size. In one case, 
it is oonsiderod to be dependent on the nutritional 
Gondition ; dimimition of size at high temperature 
is the result of a deflciency of food. In the other, 
it is maintained that the thermal effects result in 
mo<lification of th© ohemioal equUibrmm, This latter 
view is held by the author, who suggests that high 
temperature produces effects that are connected with 
inodlfloation of the metabolic balance of the growing 
system ; or, in other words, the balance l^tween 
anabolism and katabolism is suggested as the cause 
of the morphological differences described. In a 
second paper in the same journal (pp. 418-432) the 
author formulates the same explanation with regard 
to the effects of temperature on shell size in 

the mollusc Lymncaa. It appears that growth of the 
larval shell occurs in two cycles, but while higher 
temperatures cause acceleration of development, the 
final shell size is diminishe<l nt both growth -cycles. 

Associated Growth of Herbage Plants 

A BBHnss of three very interesting papers upon the 
physiology of pasture gras ias when grown in associa- 
tion with legumes has been received from Australia 
{BuiL for Sci. Ind. Bsseareh, No. 105. Pp. 

40+10 plates. Melbourne, 1987), A first ]mp^ by 
Messrs. H. C. Trumblo and T. H. Strong indtoates 
that no evidence has been obtained for the view that 
grasses are able to derive nitrogen from associated 
legumes during the vegetative stages of the latter, 
though the subsequent decay of nodules releases 
nitrogen to the soil. The other papers am written by 
Messrs. H. C. Tmmble and K. E. Shapter, and discuss 
the i)hy8iology of specific associations of grasses and 
legumes. Yield of Wirnmera rye-grass is increased 
by memuring witli both phosphorus and nitrogen, 
whilst the yield of subterranean clover is raised by 
phosphorus only. The mixtui*© gives increased yield 
with phosphorus at all levels of nitrogen. Many other 
results are giv«i in detail, and the practical con- 
clusion is that the greatest increase in production 
from the podselised soils of southern Australia is to 
be c^tain^ from Hberal dressings of soluble phosphate 
t0 an associated crop of gross and suitably kmoii^ted 
kgume. The tlfird poper shows that a perennial grass, 
namely^ Fhaius4$ ttabvrosa, moy obtain considerable 
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nitrogea from an aadooiatod annual legume erueh as 
MedioCigo denticuUda^ which grows rapidly* and 
presumably begins to decay at an early stage. 
The grass obtains approximately 80 per cent of the 
nitrogen present in the root system of the legume 
in this particular combination. 

Genetics of Rice 

Thk genetics of rice is receiving considerable 
attention in Indie. Mr. B, 8, Kadam crossed a wild 
Bombay rice, which sheds its grains completely, with 
a non-shedding Burmese variety (Proc, Indian Acad, 
Sci,, 14, No. 3). He found the shedding character 
cotnplettily dominant and caused by two duplicate 
genes. Ramiah and Eao, in a similar cross in south 
India, found the intermediate, and evidence of 
mon^ than one gene. Mr. Kadam also found (J, Indian 
Bot. Sci*j 14, No. 2) that in a Burmese variety wluoh 
develops anthooyanin in its roote when exf^osed to 
sunlight, the condition was determined by two com- 
plementary genes, A, without wliioh no colour can 
appear in the plant, and i2e, a speoido gene for root 
colour. By crossing two Indian varieties ( J. He^edUy^ 
27, No. 10) ho found that one possessed a gene 
which produces red pigment throughout the plant, 
while the other contained an inhibitor which pre- 
vented anthecyanin developing in the leaf blades. 
Messrs. Kadam, Patil and Patanicar (Indian J, Agrk^* 
Sci,f 7, No. 1) found from various crosses of rice 
varieties no hybrid vigour in respect of height, 
tillering, paniole-length or weight of the plant, but 
an inoreai^ yield in some crosses. 

Atomic Weight of Carbon 

Thb atomic weight of carbon has been changed in 
the current report of the Committee of Atomic 
Weights of the International Union of Chemistry 
from 12*00 to 12*01, largely on the basis of gas 
density and mass-spectrograph measurements, which 
wore confirmed by Baxter and Hale (1936-37), who 
obtained the value 12*010 from the combustion of 
hyxlrocarbons. A. F. Scott and F. H. Hurley («/. Amer. 
Ohern, 69, 1905; 1937) have now ^tcrmined 
the ratio of benzoyl chloride to silver, the chloride 
being hydrolysed and precipitated as silver chloride. 
With the cun-ent international values for hydrogen, 
chlorine and silver, the value C «» 12*0102 was 
found. With the value H « 1*0081, the value 
becomes C 12*0100, and the same figure is obtained 
if 107*879 is used for silver. The same authors ($6^., 
2078) have used the value C ^ 12*010 to recalculate 
the atomic weight of sodium from the ratios involving 
sodium carbonate. With the current international 
values for silver, bromine and iodine, three vedues 
of 22*993, 22*993 and 22*994 ore obtained, about 
0*003 lower than the internationed value for sodium 
of 22*997, but in ^reement with the value 22*994 
found by Johnson in 1933 from the ratio NaCl : Ag. 
No mass-spectrograph value is available. 

Magnetostriction 

^ WiiEN magnetic material is placed in a nmgnetic 
field, small changes in its physical dimensions take 
place. This phenomenon is known as magneto- 
striction, and although studied by Kelvin and Bidweil 
about seventy years ago, it k only recently that it 
has attained both theoretical ancl practical impor- 
tance. It is fi^pUed usefully in practice in connexion 
with the magnetogtiiotion oscillator and the magneto- 


striction echo-depth recorder. There are other 
physical phenomena eentneoted with it, such as the 
changes it brings about in the magpetio properties 
of the material, known as the Villati effect. In soft 
iron, for example, the permeability is inoreasod in 
wefl^ fields but in strong fields it is weakened. This 
is usually referred to as the *Villari reversal’. In 
the Beama Journal of October, W. Alexander and 
J. Hwafliold describe some of the practical applica- 
tions of magnetostriction. An important appheation 
due to Pierce is to it for starting and controlling 
electrical oscillations. A special valve oscillator 
works on this prixiciple. The magnetostriction echo- 
depth recorder is used for taking soundings at sea 
and has now reached the commercial stage. The 
principle is to transmit through the hull of the 
vessel a high-frequency squhd impulse generated in 
a special type of magnetostriction oBoillator. This is 
refieoted from the sea-bed and recorded by apparatus 
similar to the transmitter but acting in the inverse 
way, the sound impulse being converted into an 
electrical one. After amplification and rectification, 
the voltage produced is applied to a chemical recorder 
and produces a mark on paper. The time which 
elapses between the transmission of the impulse and 
the marking of the paper is a measure of the depth 
at any instant. Thus the chain of dots forms a 
continuous trace giving the configuration of the sea- 
bed. In the United States a magnetostriction oscilla- 
tor has been developed which pr<Suoes intense audible 
vibrations of frequencies of 8000 cycles per seoond. 
capable of fracturing glass and of producing useful 
bactericidal effects. 


An Annual Change in Longitudes 

In JMon. Not, Boy. Astro, Soo,^ 97, 9, October 1937, 
Dr. Frank Schlesinger has a paper irith the above 
title, in wliioh he disputes the ooncluBions of Loomis 
and Stetson that longitude changes between Wash- 
ington and Greenwich as well as Park are correlated 
with the hour-angle of the moon. Kawasaki showed 
quite recently that these changes in longitude could 
be equally well represented by an annual term which 
is completely ind^iendent of the position of the moon* 
and Schlesinger now treats the whole material as a 
unit. Hk results show that the evidence is in fevoor 
of the annual hypothesis as e^inst the lunar, and he 
seeks for some causes for the annual change in 
longitude. Considexation is given to the wandkrmgs 
of the earth’s pole of rotation with respect to a fibced 
axis in the earth, and this would give rise to variations 
in latitude, longitude and also in azimuth. 
latitude variations have been well observed at the 
Cape Observatory, Washington and at other places* 
aad a simple expression is given which oonneots 
longitude and latitude changes. Using this for 
Washington, dilferonces of longitude are computed 
between this station and Greenwich as wdl as Paris; 
On comparing these with the ohmevod difiTerenoes, 
the agreement is as close as might be eapeoted beiwem 
Washington and Park, but is not so good hetweon 
Washtn^on and Greenwich. It is suggested that 
polar motion is at least a ^^fenatiohi^^^^ 

may be a complete explanation of the longitu^ 
changes which have been found to exist between 
Penis and Washington. Large dxftkmecS b^ 
Paris and Qieenwi^ still exist, and If thme couldl be 
cleared up the polar motiem 1 ^^ 

acc^ted as an e^laiiatiqn of the 
Washington Ohangea m 



December 18, 1937 N A T U R E 


1069 


British Institute 

Annual Congrsss 

T he eleventh Annual Congress and Exhibition of 
the British Institiite of Radiology was held, as 
usual, at the Central Hall, Westminster. The 
Congress was opened on December 8 by the president. 
Dr. R. J, Reynolds, in the presenoo of Her Majesty 
Queen Mary, who, before the opening ceremony, 
made a toitr of the Exhibition and took a great 
interest in the various items shown. 

The papers read at the Congress dealt with X rays 
in indiisti^i tlio medical ones treating the use of 
X-rays in industrial diseases, and the physical papers 
dealing with X-rays in industrial research. The 
latter symposium, held on December 9, was opened 
by Dr, G. Shearer, who pointed out that technical 
advances in materials followed largely on advances 
in the detail with which the materials could bo 
studied. Great progress liad followed improvements 
in the microscope, while the development of the 
‘X -ray microscope’, which revealed the innei’ structure 
of materials, had rosultcKl in further striking develop- 
ments. Among the main projiertiea of solids revealed 
by X-ray methods were their compositions, grain 
sizes, the orientations of the constituent crystals and 
their states of perfection. As examples, ho quoted 
the importance of grain size in paints and electrolytic 
deposits, and statM that imperfectly formed crystals 
were desirable in steels intended for permanent 
magnets and perfectly formed crystals for transfonner 
steels. 

Dr. H. J. Gough and Mr. W. Wood read a pajK^r 
on the use of X-ray methods in the investigation of 
failure in service, wlxioh dealt with one phase of the 
problem of fatigue. Stressing the importance in 
design of an accurate knowledge of the strengths of 
materials, the authors pointed out that appatont 
strengths depended markedly on whether the stresses 
were continuous or cyolio. From a knowledge of 
atomic constitution it was possible to deduce values 
for the strengths of materials, but tliese were usually 
found to be far greater than those obtained in 
praotioe. It had twn thought that the discrepancy 
was possibly due to flaws, but in that case it was 
difficult to understand how relatively consistent 
values of the strengths could be found. Even before 
X-ray studies were undertaken, it had been found 
that the failure might be due to some change in 
the mioro -structure of materials, particularly of 
metals. X*ray studies of stressed metals had shown 
that the sizea of the orj^tal grains remained constant 
over the region in which Hooke’s lew was obeyed, 
but at the yield-point there was a break-down in 
the crystal grains, which continued until a more or 
less homogeneous ‘crystallite* structure was obtained, 
this breaking-down of grains seemed to give a power 
of acKKnnmodation to the material, and fracture only 
ocxmrred when ah the grains had broken down and 
the aocommodatory power ceased. With cyclic 
sftoesaes sknikr phenomema were observed, with the 
iinport^^ diifbrence, at present not imderstood, that 
date^oration of the material in this case is local, 
with continuous stresses it is general. The 
audtoie^ that many probltmis 

one of ihB mewt impqirtant being the reoeoh for the 
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crystallite structure, which implies a kind of ‘crystal 
molecule*. 

Dr. W. T. Astbury discussed X-rays and wool 
fibre, pointing out that wool, in common with other 
organic materials such as hair, horn, muscle, etc., 
consists of bundles of long polypeptide chains 
somewhat like a ‘sliver* of wool on a minute scale. 
Wool, he said, is characterized by groat elasticity 
and in favourable circumstances can Iw stretched to 
twice its natural length, and will recover when the 
stress is removed. Study of the material by X-rays 
and by other methods showed tiiat wool has a kind 
of ‘step-ladder* structure consisting of long chains 
of molecules, cross-linked by side chains. The chains 
were normally folded, hut in the presenoo of water 
the cliains oould be straightened and would recover. 
This accounted for the power of recovery of sliape by 
woollen garments after stretching when wet. At 
higher temperattiros (steam) the sido-clmms were 
hydrolysed, and the material largely lost its power 
of rtHJovery. This fact was mode use of in various 
industrial processes including the ‘permanent’ waving 
of hair. X-ray studies had revealed clearly two 
deflniUi states, nonnal and liydrolysod, and had shown 
the underlying nature of the change. 

Dr. A. J. Bradley and Mr. H. Lij>Boii read a pa]>oi‘ 
on a “Rapid Survey of Ternary Alloy Systems by 
X-rays”, pointing out that at present it is not known 
why the various alloys of three metals, for example, 
copper, nickel and iron, have such varied properties. 
The ciy’stalline form of the alloys is usually cubic and 
most commonly consists of face- or body-centred 
cubes, and often a mixture of both. Although 
microscopic examination will show the main features 
of the systems, careful X-ray examinations are 
necessary to find the complete diagram, as in many 
cases the varicnis zones ore very narrow. The authors 
stressed the particular necessity of studying the 
alloys in great detail so that the finer points should 
not be missed. 

The twentieth Silvanus Thomi^son Memorial leotme 
was given by Prof. J. A. Crowther, Iiis subject being 
“The Biological Action of X-rays ; a Tht»oretioid 
Review”. Pointing out that, on account of simplicity 
of experiment, most recent research had been carried 
out with single -celled materials, Prof. Crowther said 
that the cells showed marked variations in radio- 
sensitivity durix^ their life -history, young cells being 
more sensitive than older ones and cells about to 
divide being particularly sensitive. Ijcthal doses of 
X-rays ranged from 40 rOntgens for the most sensitive 
states to ^,000 rOntgetis in the insensitive states. 
Intermediate doses, insuffioient to cause the death of 
the ceil, may prevent normal cell -division and may 
produce mtitations. It appears that the sensitive unit 
is not the complete cell or its nucleus, but some 
smaller struoture, possibly sub-microsoopic in size. 
This might aooount for the insensitivity of normal 
cells, which are virtually homojgcneous structures. 

Considerations of the enoigetios show that such 
effeote can only reasonably be expected on the basis 
of a localized quantum oottem. Two theories of the 
meial^iam of rodktioh^o^^ hod been put forward, 
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one baaed on the poasibilifcy of a poiaon being formed. 
Bind one aiiggeating a direct or ^bullet' action, which 
may be due to the direct action of the quantum of 
radiation energy, to the production of an ion-pair or 
to the xiassage of an electron track through the 
fitenBitive part of a cell. Consideration of wave-length 
effects should ultimately show which is the true 
explanation. 

Dealing with the two theories as to the mechanism, 
Prof. Crowther pointed out several objections to the 
poison theory : the objection that the amount of 
poison was small (100 r, producing a concentration of 
the order of 1 poison molecule in 10* normal mole- 
cules) was not conBidere<l valid, but othtyr evidonct^ 
concerning temperature effects, variations of effects 
with dosage rates and times seemed to point against 
the tlieory. Further, the known survival and 
mortality curves could only bo considered consistent 
with the poison theory on the basis of certain unlikely 


assumptions. On the ott>er hand, the 'bullet theory* 
ration^y explained most of the observed facts, 
including the ineensitiveness of the reactions to 
temperature variations. In due course it might be 
hop^ tliat the mecliankm would be imdaratood, 
and at present Prof. Crowther thought that possibly 
the root cause of radio-biological action might 
found in the variations of the electric charges on^ 
oolloidal particles when irradiated, 

Tiie R^i^earoh Section of the Bxhibition c^ontaine^' 
exhibits from fourteen individuals and institutions, 
illustrating research in teolmioal, biological and 
physical problems, and included examples of early 
apparatus and radiographs. In the Industrie^ 
E:i^ibition was sliown a commercial X-ray tube for 
operation at 1 ,000 kilovolts. In this tube the elocti*ons 
are excited in three stages, each of 400 kilovolts, and 
the tulie may l)e operated either with one pole 
earthed or in the balanced arrangement. 


Nicotinic Acid and the Pellagra-Preventing Vitamin 


I N an address to the Birmingham University 
Biochemical Society, on December 9, Dr, Leslie 
Harris, of the Cambridge Nutritional Laboratory, 
referred to the findings in souk' current work on 
the chemical nature of the pellagra-preventing factor. 

Dt. Harris said that the suggestion of a connexion 
between nicotinic acid and ‘vitamin B* is not a new 
one. Abtnit twenty -four years ago. Funk in England 
and Suztiki in Japan succeeded in isolating nicotinic 
acid from active ‘anti -neuri tic* concentrates, and it 
was once supposed that nicotinic acid might in some 
way be relat^ to vitamin B|. But later investiga- 
tions proved conclusively that pure nicotinic acid 
itself had no anti-neuritic action, and there the 
matter was left for some years, althotigh the possible 
physiological importance of nicotinic acid was 
emphasised by the discovery of Euler that the acid 
amide of nicotinic acid is a component of cozymose. 
Recently, however, it fitw been found that nicotinic 
acid or its amide has a growth-promoting ckstion for 
certain micro-organisms (Knight, Mueller, Holiday), 
and for pigeons or rats kept on various diets deficient 
in some portion of the B, oomplox (Punk and 
Funk ; Frost and Elvohjem). Special imi>ortance 
attached to the statement of Elvehjem and his oo- 
workers that nicotinic acid or its amide was curative 
of ‘blocktongue’ in dogs ; cuid work has now been 
done to link tljese now res\ilts with observations made 
at the Cambridge Nutritional Laboratory a year or 
so bock. Hero experiments by Birch, Gydrgy and 
Harris showed that what hail hitliorto been called 
‘vitamin B|* oonsisttnl hi reality of three distinct 
factors, namely, lactofiavin, vitaniin (the Vat 
dennatitis factor*) and the pollagra-x^revontiiig (P.P.) 
factor proper. The latter appeared to be identical 
with the ‘anti-blooktonguo’ factor for dogs. More 
recently, Harris oonfinned tlieso results as to the 
tripartite nature of the ‘vitamin B,” complex and 
showed ftirthermore that monkeys B^BO developed a 
disease (‘monkey j^ellagra*) analogous with human 
pellagra when restricted to a diet deficient in the 
P,P. factor but containing the other known con- 
atituonts of the B, complex. 


A trial of nieotioic acid on monkeys which wore 
developing symptoms of nutritive failure on a diet 
deficient in the P.P. factor has now indicated that 
this substance htw in fact a ciuative action : further 
work is needed, however, to ascertain whether 
nicotinic acid is the ap^c deficiency in such a diet. 
Nevertheless, these results and the findings of 
other workers seemed sufficiently encouraging to 
warrant a trial on human beings suffering from 
pellagra. 

Through the collaboration of Dr. A. Hassan of the 
Faculty of Medicine, Cairo, tests luider controlled 
conditions have been mode on })ellagrins in Egypt. In 
preliminary trials, two oases of spontaneously occui'- 
ring j)ellagra at the Khanka Asylum and three at 
Ahuzaabal Prison wore examined, together with three 
controls. All variables, such ae the composition of 
the basal diet, the amount of work done doily, and 
the extent of exposure to sunlight were kept un- 
altered for all subjects. Nicotinic acid given by 
moutti up to a maximum level of gm. daily was 
found to hasten the subsidence of the erythema in 
all the oases. At the asylum, the general condition 
of the pellagrins was likewise improved, but at the 
prison the l^eficial esffeot seemed largely limited to 
the specific action on the erythematous lesions, it 
may safely be concluded therefiiro tliat the nicotinic 
acid duly rectified a deficiency in these j>ellagra- 
produoing diets. I'ho results make it seem likely 
that the prison diets were deficient in some additional 
factor, and in fact the asylum diet did contain more 
meat, more greens, was bettor prepared and included 
some wheaten broad — ‘the bread at the prison con- 
sisting of one quarter of maize. The possibility hm 
therefore still to be borne in mind that nicotinic acid 
is not the sole m^or deficiency in some pellagra- 
producing diets — in other words, that pellagra as 
sometimes seen may be accompanied by more than 
one dietary error. Apart fVom this, it seems probable 
that nicotinic acid (or amide) is the less active fomw 
or ‘preouTBorVof a more active variation of the P.i?. 
vitamin, whioh con be formed finm it wfiJiin 
animat body. ^ 
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Cellulose, Starch and Glycogen 


A valuable article on recent work on celluloyo, 
starch and glyoogen» by Prof, H. Staudinger, 
has appeared in a recent issue of Die NatururUsen- 
«ui«a/ton (25, 073; 1937)* The fact that oellulose, 
wtarpli and glycogen can be converted into esters 
without altering the degree of polyinerization, and 
can be reconverted into the original substances, as 
shown by molecular weight determinations, optical 
rotation and other properties, shows that the glucose 
residxies in the colloidal particles of these substances 
are linked by principal valencies. The colloidal 
particles are therefore maoro-moleoules. The deter- 
mination of the molecular weights of these substances 
is discussed. The ebullioscopio and oryoscopic 
methods are difficult to apply owing to the smallness 
of the effect, and otl>er anomalies ; but molecular 
weights can be satisfactorily determinoii from osmotic 
pressure data using the equation of Schulz, or by 
Sved berg’s method using the ultra-centrifuge. It is 
also possible to determine them from viscosity data by 
an equation duo to Sta\idinger. All tliese methods agree 
in giving a value about 200,000 for the molecular weight. 

X-ray analysis shows the molecule of solid 
coliuloHo to be extond€»d, and there is reason for 
believing that this is also the case in solution. 
Viscosity determinations show, however, that in 
starch there is a bending back of the molecules. 
Starch molecules are only about one eighth as long 
as they should bo if extended. With glycogen. 


solutions of the same concentration have the same 
viscosity, no matter what the degree of poly merizatioti. 
This points to the exiatenoe of spherical maero- 
molecules in this case. The linking of the glucose 
residues in these three compounds is discuss^, and 
the connexion between physical properties and the 
shape of the molecule is emphasized. 

Colloidal particles can be classified into two groups, 
linear and spherical colloids, according to the shape 
of the particles. The latter are powders in the solid 
state, and dissolve in water without swelling to give 
solutions of low viscosity. Linear colloids, on the 
other hand, ai*e tough, fibrous substances, which 
dissolve with considerable swelling, and form viscous 
solutions. Glycogen is a typical spherical colloid, 
and its physical properties are not greatly altered 
by change in the size of the moleculo. Cellulose is a 
typical linear colloid, and the physical properties 
depend a good deal on the size of the molecule. 
Starch ofxsupies a position intermediate between 
oelluloBO and glycogen. A similar difference in struc- 
ture of the macro -moleciiles is found in the case of 
the albiunens. 

The form of the macro -moleculo of polysaccharides 
and albumens decides the diffemnt functions of these 
substances in the living organism. Cellulose forms the 
solid portions, whereas substances which have to 
transported through the organism are spherical 
colloids. 


Twenty-one Years of Glass Technology 


T he subject of the presidential address delivered 
to the Society of Glass Technology at its 
twenty -first anniversary meeting at Sheffield by 
Prof. W. E. S. Turner was **Twenty-one Years. A 
Professor Looks Out on the Glass Industry”. This 
address has now been publisliod (Society of Glass 
Technology, Sheffield. Pp. 70 + 46 tables. 10«. ; 
postage 3d.). Whilst its introduotoiy and short 
concluding chapters are oonoemed mainly with the 
growth and development of the Society of Glass 
Technology end its international relationships, the 
major portion is occupied with an account of the 
great advances, mechanical, chemical and physical, 
which have revolutionized the ancient craft of glass- 
making throu^ont the world. The volume is one for 
the student of social history and of oommeroe os well 
m for those interested in the advances of applied 
science. 

That the development of the completely auto- 
matic machine has been the dominant factor in 
infiuencing conditions in the industry during the 
period under review is brought out clearly by means 
of a oarefixlly collected mass of evidence. The 
tendency to mechanization was already evident 
before 1916, m, for example, in the Owens* bottle 
machine which was brought to a ooraineroud stag© 
in the early years of the centwy, and by 1914 was 
in ^ration in ten European countries as well m 
in the United States. But its use was limited to 
a Sfhfidl number of Koenaees, and similar oonditions 


prevailctl with the few machines available in other 
sections of the indiistiy. 

Duriiig the intervening years, mcHjhonical progress 
has been very rapid, and there are now in wide vme 
seven or eight different types of bottle machine, as 
well as automatic machines for the manxifacturo of 
tumblers and other domestic ware, plate and sheet 
glass, electric lamp bulbs and tubing. The change 
has led to on enormous increase of productive power, 
as is evidenced, for example, by a growth of the 
aiuiual output of containers in Great Britain between 
the years 1924 and 1935 by sixty -two per cent, 
or to take a still more striking example, of an 
increase of machine-made electric lamp -bulbs in 
Europe from 2J millions in 1910 to 127 millions 
in 1932. 

Concurrently with the advance of tlic machine has 
been the steady disappearance of the skille<i glass- 
blower, for a single bottle machine may equal the 
output of more than fifty men, and, to take an 
extreme case, the most mo<lem lamp -bulb machine, 
the CJoming 399, has produced more than 500,000 
Imlbs daily, equivalent to the production of 500 glass* 
blowers. The same tendency has not been at work 
in other branches of labour, for there is evidence 
oven of a slight improvement in total employment 
in the indtistry, due to the great increase of sales of 
glassware, largely induced by the cheapening of pro- 
duction* ibr which the machine has been primarily 
responsible. 
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Two other ooneeqiiencoe have iiunied from the 
increaHed use of machmory. The first is the 
ousting of the small works and the concentration of 
production to an increasing degree in fewer but 
larger Victories (the number of window gloss works, 
for example, in the United States fell from 79 in 
1919 to IS in 1933). A second result has been a rapid 
world-wide spread of the industry, for the recent 
growth in nisny additional countries, of which Japan 
is an outstanding example, would not have been 
possible if it had depended on a supply of skilled 
glass-blowers. 

With the development of machine production, and 
indeed rendered necessary by it, there has been a 
corresponding improvement in furnaces and re- 
fractory materials, in feeding devices for molten 
glass, and in lehrs for annealing the finished product. 

In the striking advance here so admirably illus- 
trated, the cheimflt and physicist, in addition to the 
engineer, have played a decisive part. To them has 
fallen such tasks as providing purer and itiore varied 
supplias of raw materials in ever -increasing quantities, 
and exploring the relationships between the cjhemicol 
composition and chemical and physical proiierties of 
glasses so that a material most suitable for each type 
of production might be obtained. But the attention 
of the technologist has boon lyy no means confined 
to the field of mass production, and a number of 
fresh developments in various fields during recent 
years testify to his industry. Among them may be 
cited *Vita* glass. Safety glasses, Pyrex glass, VitroHte, 
glass building bricks and modem glass wool or silk. 

These and other advances in the art and science 
of glass-making have been reflected in the marked 
growth of tecihtiical ttaining and research institutions 
and in the copious output of valuable literature, of 
which the Jmrml of the SodMy of Glass Technology 
is a striking example. 


Science Ne^ a Century Ago 

Debate on Civil List Pensions 

In the House of Commons on December 19, 1837, 
Mr. Rice, the Chancellor of the Exchequer, moved 
that the Civil List Bill be read a third time. To this, 
Mr. Grote, the historian, then M.P. for the City of 
London, replied by moving an amendment that the 
clause empowei'ing Her Majesty to grant a certain 
sum [£1,200] annually should be struck out. He 
maintained that pensions ought no longer to be 
assigned at the mere arbitrary and irresponsible will 
of the Sovereign. The proper distribution of these 
involved a great public duty, and the House shoiild 
take them under, its control. 

Sir RDl>ert Peel, speaking against the amendment, 
said that the sum of £1,200 as a provision for the 
United Kingdom was too limitod. The honorable 
gentleman [Mr. Grote] would do away with pensions 
altogether, but cases would arise — cases where it 
wotild be proved that men of science had devoted 
the energies of their minds and fortunes for the 
benefit of society, and then the country would revolt 
against the niggardly conduct of Parliament. A 
pension and an honorary dignity were on the same 
principle awartled by the Crown. Literary and 
seiontifio men should, in Ixis opinion, receive pensions 
if they stood in need of them ; if not, they should 
receive those conventional distmotions, which the 
Crown alone should have the power of conferring. 
Mr, Bnller, the member for Liskeard, who ^rreed in 
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the main with Sir Robert Feel, said it was almost 
impossible to point out one instanoe of a person who 
had benefited his posterity either by his imtings or 
hm advancement of science, from the time of Cliaucer 
to the present day, who had not heeai supported 
either the boimty of the Crown or the charity of some 
individual. 

In the course of the <lebate, references were made 
to Locke, Joluison, Southey, Wordsworth* Coleridge, 
Dalton, Wollaston, Airy and Mrs. Somerville. Mr. 
BuUer also roferresd to the case of ‘^Mr, Wallaoe, who 
had been for many years Professor of mathematics at 
Edinburgh, and who was second only to Ivory in 
his talents m* attainments, and yet when he applied 
for a {>ension he was refused : ho considered this a 
cruel case.** Mr. Grote’s amendment was lost by 
23 votes to 121i. « 

Faraday*s Experimental Researches 

At a meeting of the Royal Society on December 21, 
1837, Faraday continued the reading of his “Experi- 
mental Researches in Electricity**, Eleventh Series. 
The reading of the paper had been begun on 
December 14 and its concluding portion was read on 
January 11, 1838. Tlie official abstract said : “The 
object of this paper is to establish two general 
principles relating to the theory of electricity, which 
appear to be of great imj^ortanco ; first, that induc- 
tion is in all cases the n^Msult of the actions of conti- 
guous particles ; and secondly, that different insula- 
tors have different inductive capacities. ... In 
conclusion, the author remarks, that induction appears 
to be essentially an action of contiguous particles, 
through the intermediation of which the electric force 
originating or appearing at a certain place, is 
propagated to or sustain^ at a distance* appearing 
there as a fmeo of the same kind and exactly equal 
in amount, but opposite in its direction and tendencies. 
Induction requires no sensible thickness in the 
conductors which may be used to limit its extent. 
. . . But with regard to dielectric or insulating 
media, the results are very different ; for their 
thickness has an immediate and important infiuence 
in the degree of induction. As to their quality, 
though all gases and vapoiirs are alike, whatever ^ 
their state, amongst fitolid bodies, and between them 
and gases, there are difforonoes which prove the 
existence of specific inductive capacity.** 

Naturalists in Abyssinia 

“Pkekch and German naturalists,*’ said the 
Athencmm of December 23, 1837, “are ' overrunning 
Abyssinia in all directions. Letters have just been 
received from Schimpor, who was sent by the 
Wurtemberg Naturalists’ Society, to Africa. After 
sending home a collection of phmts from the Hedjas 
and Mount Sinai, lie arrived at Massawa in Janua^* 
where great obstacles were raised to his proaecuting 
his journey, by the recent circumstance of two French 
travellers having been killed in Abjnasinia. However, 
he succeeded in reaching Arkiko and Haley, and 
thence sent on to the Abyssinian King Wabeah, whC 
was encamped at Haeabo, between Adowa and 
Axum, for permission and safe conducts Thk was 
g^ted, and he was soon welcomed at 4dowa* the 
yng’s capital* by the German miBBicmrm 
England ; Blnmhaidt and From thene^ 

he intends to prosecute hts aoienwe Wmr to /^ 
Abyssinian Alps/* Wiihdm Bohir^ bcsin in 

Mamiheim in 1^4 and <iUed A^owa 
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Societies and Academies 

London 

Royal Society, 9. 

R. W. Gubxjsv and N. F. Mo'rr : Theory of tho 
photolysis of silver brornido and the photographic 
patent image. An attempt is made to explain the 
photolysis of silver halides in terms of the concepts 
of atomic physics. The mechanism by which the 
silver atoms fonned by the light coagulate to form 
specks of metallic silver is discnssed. The idt^as use<l 
in this discussion are then turned to the photographic 
latent image* and are shown to account qualitatively 
for the variation of developed density with tempera- 
ture, and. for given exposure, with intensity of light. 
A brief discussion is given of the Horse hel effect* 
and of sensitization by dyes. 

A. L. Rkimann : l^lic temperature variation of the 
work fvincjtions t)f c^lean aial of thoriated tung.sten. 
Moasuremonts were made of the contact potential 
difference between i4 constant source of electrons and 
a neighbouring tungsten filament collecting space- 
chargodimitcMl electron current, the condition of which 
was varied. This filament was either clean or covered 
with a layer of thorium atoms, and, in addition* it 
was held at various temjjcratures. In this way 
direct information was obtained concerning the ratf^s 
at which tlie work fuiudions of clean and fully 
at!tivated thoriated tungstem (W Th) vaiy with 
temperature. Within the limits of experimental 
uncertainty thta*c is no difference betwec'ii th<* 
temperature coefficients of the two work fun(;tions. 
The temperature coefficient, found is about that 
which would he re({uired to acjcount for the obst^rvcsl 
value of tho theitnionic constant A of clean tungsten 
on the ossumption of practically perfecit transmission. 
It must be concluded that the factor (of the order 
of 10-20) by which the .4 of W-Th is less than that 
of clean tungsten is duo to internal n‘fifH;tion of 
electrons at the W- 1’h surface. 

Paris 

Academy of Sciences, November 3 {CM,y 205* 701 
824). 

Gkokokh tU*Ai)l>K : Tile search for aeroplane's lost 
at sea. Remarks on the vise of fiuorcscin. 

Robbkt EsnaulT'Pklterie : Tho coefficient of 
self- inductance of a solenoid. Two approximate 
formulae are suggested, one giving an accunw^y of 
3 p<^r cent and the other of ffvl per cent. 

Geokges OrRAtTD ; A new category of equations 
where the principal values of integrals are repre- 
Htmted. 

Jkan Caha^notis and VnAUhEH Botthet ; An 
attempt at the classification of the Raman lines of a 
quart/ crystal. 

Marc Kbaskeh : The definition of certain non- 
commutative rings. The classification of the primitive 
extensions of bodies with discrete valuation. 

E. J. Qumbet. : The generalization of Boole’s 
in^uidity. 

HlBKai Oabtak : Filters and ultra-filters. 

EBiRicaT V»«$iOT I Tho equations F(x, u* z, p, g, r, 
«, f) 0 which have a general expficit integral. 

MzemBL Gb^bjmt AKEBC tJ ; A new class of nuclei of 

Era4Hohh. 

jTi^AK ; The solution of the problem of 

DiHehlet* 


Jeak Dufav ,and Hsu Pix Liau ; The colour 
indices of tho O and B stars and the w^i^tive absori:)- 
lion of light in space. 

Qeoboes Rkboul and Jean Heboi:l ; The ionizing 
radiations of low (juantum emitted sfiontaneously 
by tho ordinary metals. Ordinaiy metals, like tho 
true radioactive metals, constant ly emit radiations. 
Tht^eK? appear to belong to tlie bands situated in the 
rt^gion of the soft X-rays. 

ViTOMin H. Pavu)vti^ : An improved apparatus for 
the subjtx?tivf5 study of colour mixing. 

liBNifc Bernaro ; IStimulation iK>tential« of tho 
Ji^H and T*// levels of the nitrogen n«)le<jule. 

Tien Kiu : RemarkH on photographic plates 
Hcnsitizod with salicylate. 

Adexandhe Travers and Robert IIiebold : The 
isolation of pure cementite by acid attiick of ferrous 
materials and on sftme physical propertit>H of this 
body. The prmluct isolated oontaine<l ft* 6 per cent 
of carbon, the theoretioal figure being 6*67 per cent. 
The Curie point, cleotrolytit: potential ami X-ray 
spectrum wert^ determined, 

Paul Couturier : Th<^ miiion of mixwl organo- 
magnesium derivatives on some hydroxy or alkoxy 
iiroinatic amides. 

Pierre Mastaoli : The nMlticing action of tlui 
alkaline benzylatos on hydrafropic and a-alkyl- 
cinnamie aldehydes. 

Georges Dupont and Charles Paquot : Some 
retMff ioiis of isoprene and of dimethylbutadiene. 

(Ieorges Bruhat and ANOKi: Hlanc’-Lapierre : 
The doubles refraction of quartz by (^ouquession anti 
its di8})(Tsion in tln^ ultra-violet. 

Georges DiIijardin, Albert Ahnuli^* and IMm^tre 
(.•avassilas t The absorption cotdlicient-H an<l average 
temperature of atmospheric ozone. 

David Maxan : Htonny discharges in the upper 
atmosphere. 

Rbnj 6 SovrhGRs : The embryogeny of the Con- 
volvulocete. Tht^ d(^vfOopin(*nt of the embryo in 
(Umvolmlm arvemis, 

Marcel Gomfkl : Hes< 'arches on the <>xygcn con- 
sumption of Home coastal aquatic animals. 

pAvrL Winthebert : Morphogenesis and epigenetic 
induction. 

Auguste and Ren^ Sartoky and Jacques Meyer : 
The infection of cultures with a fungus by Rhho- 
gh/ph^ie echimypuSf a parasite of the potato. 

Georges Mottirquand and Henry TIotk : Chronic 
food deficiency (partial C avitaminosis). Rt^versible 
and ii'rf'versihU' processes. 

Moscow 

Academy of Sciences (C./?., 16, No. 4, 1937). 

N. M. Ekmolajev : The ex|>an«ion of an infinite 
integral into a semi -convergent eertae. 

G, A. Tikhov : The deviation of light rays in the 
gravitation field of stare. 

A* A. Uljanov : Radiations accompanying tho 
oorrosion of metals (1). 

V. I, Nikolajev and A. K. Senjttta : Dehydration 
of mirabilite in mcuo, 

A. iMftKNRCKi : Tlie moiphology of large bacterial 
cells. 

P. A. Fovolo^’KO ; (1) Chromosome morphology 
in Pvmca> grafu$(ium L, (2) Causes of sterility in 
winter-grown plants of Nicoiiafia tabacum* 

M. CSi, Cajiaob^an ; Conoemmg the hormonal 
nature of the plant development process. 



1074 


NATURE 


B. A. Zknkovi<5 : Food of the Far Eaatem whale. 

A. A. Vortocvi^ : Morphogenatio activity of 
difiTorcait parts of tho hypophysis (6). Experiments 
with tho implantation of the posterior part of the 
hypophysis to tadpoles. 

V. V. Forov and V. S, Popov ; Is tho cornea of 
motamorphosod annrans determined ? 

V. V. Popov, S. P. Evdokimova tmd A. O. Kbv- 
MOVA : The lens-forming activity of the epidermis 
in larval and adult Amplubia. 

V. V. Popov, M. N. Kisi^ov, M. F. Nikitkkko 
and P. S. CAKTrBiSvii.r : Tho loas-fonning activity 
of epithelium in embryos of PelobaUit Bufo 

viridist Bondmia bomhinn and Triton cristatnn. 


Vienna 

Academy of Sciences, Octolw 14. 


December is, 1937 


Appointnieats Vacant 

ArPLic^TioBTS are Invited for tiio foU^iwlng appotatmeiitii, on or 
More the dates mentioned ; 

JusioE SoiKETirto OmesRs (chemist and ctuchioer) at the Fue) 
Koeearcl) Station, £aat Oreenwieh— The Bstahiishment Officer. 
Doiiartmeut of Scientific and ludiwtrial Biw*wh, 16 Old (Jueen 
Street, 8.W.1 (Deoemher 30). 

SxsiOR LKcttTKSR IV Hkihwav KNatltSltlUNe in the Uttlvewity 
nf the Wltwatetsrand— Tile Recrotary, Office of the Commltjaionet 
for the Union of Soutli AlVica, Soutii Africa Hmiwe, Traftilgar Sqaan*. 
W.C.2 (January 7). 

LKCrrtTRKRS in ( ■ivu., KtKCTRlOAL AND MSOlUNlOAh KNaiXIBliAINO 
in the University of Cane Town*-The Secretary, Office of tiie Hlgli 
iknumissionur for the Union of Wowth AfHca, South Africa House, 
Trafalgar Siiuare, W.C.^ (January 10)> 

PHOFHSSoa or Minkram>o%' and Okodooy In the University of 
Cap«' Town— The Secretary, Ottlce e>f tbo Hlrii t^ommlsaioncr for thi‘ 
i^tikm of South Africa, South Africa Houae, Trafalgar Square » W.C.a 
(January »l). 

AHfltRTANT for reaeareU on various diaeasw of Htiiall Oults at the 
Hast Mailing MeweaDdi SUtiofP, Ka»t HalUug, Ktmt— The Secretary. 


W. OBERHUMMKa : Fosflibiiity of dissolving chromic 
oxide and chrome iron ore at room temperature. 
iSilver nitnito catalysen tho solution of chrome iron 
oitv by dilute Hulphuric acid. 

Gbrthud Wild : SpofUroscopir; analysis of fluorites. 
J'ho prttsonot^ of rai'o earths in natural fluorites is 
confintiod. 

E. Epstein : Eloetrical pnicipitation of the die- 
jyerse phase of organic and inorgan ii! dis|Ktraoids by 
radium ctnatiation. ot- Particles cauw^ a reduction of 
the charge and an iutireaae in the size of the particles 
in phosphatide and gold sols, leading in tho former 
case to floctnilation and in tiie latter case to colour 
changes. 

K. ScHWAKX an<l F. Ebsteb : Apparatus for tho 
production of electrons of very liigh energy. 

F, ScHoasBEAOBK : (1) Use of the line structure of 
X-ray absorption edges for the determination of 
crystal structure. (2) Precision X-ray camera for 
obtaining ijowder (iiagrams at iiigh temperatures, 
and an apparatus for measuring X-ray diagrams. 

0. Nbubeko and (\ H. Schwietzkk r Agar-agar. 

D. Baiarew ; Application of the x>hasc rule to 
(jrystal systems. 

H. Macke and O. Moszkowicz : Ionization of air 
at low pressures by y-rays r parabolic law for the 
ionization current. It is shown that if, for pressures 
greater than 100 mm., current -potential curves be 
jilottcd for various amounts of ionization, then points 
corresponding to tho same degree of saturation all 
lie on a parabola. 

II. Pbzibkam, Leonohk Brkchkr and Martha 
Gkiringer : Colamin, the physiologically active 
component of choline. 

F. Maumuh ; Hynchronous nK^tamorphosis of the 
ii'gs of Dixippiis nwroam Br. ot Redt, 

Gketa Schmid : Conditions for the ilev©lox>ment 
of the imaginal red coloration on the fore legs of 
Dixippus moroms Br. et Redt. 

O, Krahik : Local transforiitation of solid and 
hollow bones of Molgc crisiatu Laur. It is possible 
to interchange a hollow bone from one limb witli 
a solid bone from onotlicr. In certain cases these 
bontw bficome tronsfonmnl so m to become appro- 
priate to their now position. 

A. W. Reitz and R. 8 abathv : Htudios of the 
Raman effect (78). Nitrogenous substances (8). 
Nitriles. 

A. Warsberg : Tnfluemic of inoiphine on tho excre- 
tion of salt in the urino. 

K- FEDKanoFEH : Normal vibrations of sphorioal 
Hhellfl (2). 


Official Publications Received 

Great Britain and Ireland 

lioy&l College nf Suigoons of BngUad. BolentlAo Itcpori; for Ihe 
Year 1936 I0;{7, Pp. 40. (lyondou ; Royal (‘ollegc of SurseoriR of 
England.) Il6tl 

Board of Trade. SUliatlfWl Abstract for the BritJah Empire for 
eaeli of the Ton \>ar« 1927 to 1936 (Trade and (\mimotce Hoctlon). 
(No. 66.) (Omd. 6582.) Pp. xv 1229. (Txmdon : H.M, Stationery 
Office.) 3jf. 6^. net. [1611 

UUAW^S MoiHigrapiiB and Report^i, Nn. 2a : Report of a DlMcuMHioii 
on the Destruction of Sea-Birds by Oil Waste, held at Utilveraity 
Oolh^ge, Uiilverjiity of London, on May 10, 1937. i*i>. 16- (Uindon : 
I'nlverslty of London Animal Welfare Hodety.) [1911 

Twenty -one Ye»r»: a Profewor looks out on the Olaan Indtwtry. 
Being the Presidential Addrena delivered on the occaehm of the 
Twenty- ftfet AnnWereary Meeting of tho Society of Glaae TMmology, 
at Sheffidd, November 9th, 1937, By Prof. W'. K. S, Turner. Pp. 70. 
(Sheffield: Society of Olaatt Tedinolog>'.) 10*. 11611 

l^cieiKH.' MUrHmm : Hoard of Kdnoatlon. (’atalugnc of the Atom 
Tracks Exhibition (November l»37--February 1938). The Re««lt*i 
of 26 Years of Resoareh by Prof. C. T. K. Expansion Chamber 

Method. In which the Tracks of Individual Atoms and EtectronN arc 
rendered Visible and PhotograplieU. Uompllod by Dr. Y. A. B, Ward. 
1*p. 28. (London; H.M. Stationery Office.) 6d.net. [1611 

Other Countries 

Annual Report of the Board of Eegents of the Hmithsoniaii Institu- 
tion, fthowliig the Opt^ratloiw. Exiicndlturea and CondlUon of the 
lustttntlou for the Year ended June $0, 1936. (PiiblUwtioii 3406.) 
Pp. xlv H. 446 -I" 122 platpK. (Washington, I).C. : Uovemment Printing 
LOOdoltars. fl6U 

Indian ForcHt Records (xNew ScrlcH). Vol. 3, No. 4 : Entomologloal 
Investigations on the Spike Dlwaso of Sandal (32) LygaeithMj (Hcmipt.). 
By N. ChatterW. Pp. 105 122. 8 annas ■ lOil Vol, 3, No. 6 ; 
Ci« Latr. et AnohfWcs nouv«*awx dos Indcs (Uol^optAreM. Far M. Pic. 
Pp. 123-126. Hannas ; id. Voi. 3, No. 6 : Immature tttag*w of Indian 
Colcfmtera (22). By J. C. M. Oardner, Pp. 127-140. 12 annas; U.U. 
(Delhi: Manager of PubUcatlous.) 11611 

Indian Central Cotton Committee; : TecImologUwl J^btnfAtory. 
Technologioal Bulletin, Serien A, No. 38 : Technological Rftporta on 
Trade Varieties of Indian Cottons, 1937. By Dr. XaMr Ahmad. Pp. 
v + 346* (Bombay: Indian l>ntral Cotton Committee.) 1,8 

rupees. [1511 

Qneen McUirla Memorial, Salisbury. Annual Reiiort for the Year 
ended Slst March 1937. Pp. 8. (naUsbury, ». Rhodesia: Queen 
victoria Memorial.) (1611 

South African Institute fbr Medical Beeearoti. Annual Herwrt for 
the Y^ear ended 3l4t December 1936. Pp, 98:4-2 plates. (Johaimes' 
burg ; Soutli Afticau limtltuto for Medical ReHoareh*) tI6U 

ProoeedlngH of the United States National Museum. Vol. 84, No. 
3023 ; On Utc Detailed Bkull Bi^’ucture of a Crested Hadtasaiirian 
Dinosaur. By diaries W. GBmore. Pp. 481-492. Vol. 84rK6. W : 
Annotated List of West VMnIa Mammals. By Eemtoctan Kellogg. 
Pp. 413-4H0. (Wasbiagtohj D.C. : Government PrlntingOffict;.) 11611 


Ciudiogues, gte; 


^ 6^otl^;ci)r(lh»^Ml^photometer^ (MF 37 ) l*p. 12* : 

Calendar for 193«, 1^. 32 -f 88 I 32 maps -I- Diary. (Boimybridge ; 
John D. Btetn and Co., LtdJ 


Books for Prepfeutation. (OatAiogue No, 648.) Ppv 60. • 

Bernard Qnaritch, Ltd.) 

Kodak X^Eay Material and Aeoessodes. Fp. 40^ Kodak 
Reduction Camera. 8, (London : Kodiiic, 

Zetas Nac|trieh4en. Augiai l937. 48, 2. 

Heft 3. August 1987. 




Location of Industry in Great Britain 


T he astoniahment and iinoasineas with which 
the evidenot^ given by the Board of Trade 
to the Royal Commission on the Geographical 
Distribution of the Industrial Population at its 
fourth meeting has been received ia an indication 
of how far the old ideas of laissez-faire have l)een 
left behind. The policy of do-nothing which the 
Board ap|>arently follows is as unsuited to the 
present day as it is inconsistent with the general 
tenor of the Government's active intervtsntion for 
the promotion of industrial and social well-being. 
Already Government policy is influencing the 
k)cation of industry in many indirect as well as 
direct ways. The making of the Great West Road 
out of London, the electricity ‘grid', the trans- 
ference of workers, and the housing subsidy are 
some of the moans already used to direct the 
location of industry away from old to now indus- 
trial areas, and are sufficient in themselves to 
invalidate the complacent view put forward by 
the Board of Trade, 

The whole problem is one to which scientific 
workers may well give their attention ; and wel- 
come evidence that they are doing so is afforded 
by the meeting recently devoted by the Institution 
of Chemical Engineers to the Special Areas of 
England and Wales, at which Mr. 0. H. Boyd 
gave ah account of some technical and economic 
aspects of the Commissioiier's work, 

Mr. Boyd> survey showed clearly the great 
progi^ which has b^n made in the Special Areas 
in the local services in co-operation with 

the IcK^ authorities and other similar bodies. 
Arran^^ements have been made in all the areas 
wh^by tiie industry can be provided* by the 
tradii^ eoihpanies in the north-east and 

in and by the Industrial Development 


Company in West Cumberland, with up-to-date 
factories of standard type either on the trading 
estates themselves or by arrangement with the 
Commissioner in other parts of the areas. The 
new policy of industrial development is already 
showing encouraging results, and ia assisted by 
the fact that the areas are now in a position to 
provide a much more attractive market for the 
new and lighter industries than they have been 
for some years. 

If there is a defect in Mr. Boyd's paper, it is that, 
before a technical audience, he made no reference 
in an otherwise comprehensive bibliography to the 
admirable report on Science and Industry of the 
Joint Committee of the Local Sections of the 
Society of Chemical Industry, the Institute of 
Chemistry and the Chemical Society submitted to 
the District Commissioner in May 1935. This is 
the more regrettable because the preliminary step 
to the development of new industries must be 
research of this kind, and of the type undertaken 
by Prof. Marquand and his colleagues in South 
Wales — ^the application of scientific principles of 
industrial location to the facts of the distressed 
areas. We must know precisely what industries 
can be located profitably in the areas, and what 
industries can, in general, be located with equal 
success anywhere. 

The improvement which has already taken place 
in the areas, and the fact that the manufacturer 
need no longer hesitate to try his fortune in 
them, should not lead us to overlook the foot that 
essentially recovery has revealed the bare bones 
of the problem. It is serious enough that more 
than 1,800;000 persons should be out of work at 
the height of prosperity. It is even more disturb- 
ing that Hie brndm of uheipifloyment should krill 
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be heavily localized in the distressed areas. The 
major social problem persists in aU the Special 
Areas. Their industries have in part been scaled 
down and rationalized, but their labour forces, 
amenities and facilities are still those designed for 
the old order when the markets of the world wert^ 
open. 

It is to this aspect of the question that Mr. 
Donald Tyermon directs attention in a trenchant 
article in Lloyd's Bank Monthly Review. Current 
conditions of recovery and rearmament have, for 
the time l)eing, largely solved the cyclical problem. 
The special and more fundamental problems 
remain, intensified by the accumulation of derelict 
people and places, although the liquidation of the 
areas by scaling down and labour transference lias 
commenced. Recover^" in the Special Areas has 
in fact shown us that we must be prepared for 
distress at least as severe as ever in the next 
depression, or we must very considerably accelerate 
the development in them of new industries. 

This is not to invalidate the solutions which are 
already being attempted : the maintenance of the 
maximum volume of staple exports by a liberal 
trade policy, and, if need be, by special aid, to 
reduce the difficulties of adjustment and liquida- 
tion to a minimum ; the scaling down of equip- 
ment, capacity and labour forces to the maximum 
which can be employed in the staple industries, 
involving further extensive reorganization of the 
coal, cotton and iron and stoed industries ; and 
the mitigation of distress by curing, cleaning up 
and caring for human wastage, by special treat- 
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ment for unemployables and young un- 

trained unemployed. Those remain as essential, 
but the establishment of new industries requires 
much closer investigation than it has yet 
received. 

It is natural to expect that the Royal Com- 
mission on industrial distribution will become 
acquainted with much of the date and proposals 
available. Armed with this knowledge, the 
Govenm^ent, with the assistance of business men, 
industrialists and technicians, will be in a position 
to act. It will at least continue its policy of fixing 
a magnet in the Special Areas which will overcome 
such attractions of London and the south as are 
not based upon their essential requirements or on 
well-founded economic considerations. If, how- 
ever, it is to go further by increasing the induce- 
ments to new industries in the distressed areas, 
by multiplying trading estates and increasing the 
moneys available to the Special Commissionors 
and the Special Areas Reconstruction Association 
and by guiding or controlling much more vigonmsl y 
than hitherto the location of industry, it will need 
in increasing measure the cjo-operation of scientific 
workers. They must accept the responsibility for 
some measure of the basic work required. The 
position which many men of science now take 
in industrial leadership and development places 
upon them, individually and through their pro- 
fessional associations, the further responsibility for 
that informed, impartial and creative criticism 
which is of vital importance to a democratic 
Government. 


A Chemical Encyclopaedia 


Thorpe's Dictionary of Applied Chemistry 
By Jocelyn Field Thorpe and Dr. M. A. 
Whiteley. Fourth edition. Vol. 1 : A — Bi. 
Pp. xxvii + 703. (London, New York and 
Toronto : Longmans, Green and Co., Ltd., 1937). 
63s. net. 

appearance of a new edition of "Thorpe” 
* arouses mixed feelings. Chemists will welcome 
what they know will be a lucid exposition of the 
latest information regarding a host of chemical 
Bubjeots, compiled by experts, but this welcome 
mtftt be tempered by the fact that the authors 
state it will be nine years before the last volume 


is to appear, and, since it is, unfortunately, 
impracticable to draw up an index in advance, 
it will be nine years before it is possible to ascertain 
with any facility what are the contents of the nine 
volumes. By that time, the present volume will 
be out of date and, presumably, steps will be taken 
to issue another edition ; in other words, the 
“Dictionary of Applied Chemistry” is to become 
a periodical. This method of issue, no doubt, 
simpIifieB the work of the publitiiets, and, possibly, 
appeals to librarians who prefer to spread their 
slender monetary resources over a period of yean, 
but it does not yield the best type book fiom 
the user’s JllSlhit of 'dew. 
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The authors attempt to overcome the difficulty 
of obsolescenoe by stating that each substance will 
be dealt with twice over, once under its own initial 
letter and again in a general article, the later of 
the two being the more up to date. Apart from 
the undesirability of dealing with the same 
compound twice, all materials are not as accommo- 
dating as those mentioned in the preface. For 
example, in the present volume, ‘‘aconitine’' has 
the misfortune to begin with the same letter as 
“alkaloid" and thus escapes revision. 

In spite of the editors' assurance that a new 
edition is a necessity, some doubt may be felt on 
the matter. (Jroat as has been the progress of 
science in the last ten years, the chemistry of 1927 
is not obsolete ; the old edition of the present work 
was and still is a most valuable book and a mine 
of information, but, apparently, it is to be regarded 
as non-existent, for, among the many hundreds of 
references, one that never seems to appear is 
“TMotionary of Applied Chemistry, 1927". Nearly 
every owner of the new edition is in possession of 
the old, and there are many subjects of no great 
general interest— -for example, the alcoholometer 
readings used in different countries — for which a 
reference to the earlier edition should suffice. Then, 
as regards newness, a random selection of “anthra- 
cene" reveals the fact that about one-eighth of 
the article contains information obtained after 
1927. The proportion for the whole volume is 
difficult to asoertcdn, but it would seem to be of 
this order. If this estimate is not far from the 
truth, a ‘super-supplement' should be sufficient to 
include all new matter and this could be brought 
out in one or, perhaps, two years. 

With regard to the contents, the first impression 
is that of a text-book of organic chemistry rather 
than of a dicticmary of applied chemistry. This is, 
perhaps, due to the lavish provision of structmal 
formulce, the comparative scarcity of diagrams of 
plant and the almost complete absence of flow 
sheets. No one will deny the undesirability, and, 
indeed, the imposmbility, of divorcing technical 
chemistry from its underlying fundamental prin- 
ciples, but it is manifestly impossible to cover the 
whole of modem chemistry, even in nine volumes, 
which implies that something must be left out. 
There is a great need for a really good reference 
book on applied chemistry in the EngKsh language, 
and little harm would be done if much of the 
purely theoretical matter in the present volume 
were omitted and more technical details were 
inoluded. The former matter is readily found in 
journab ; the latter is much more difficult of 
access, although, fortunately, not so difficult as in 
ywm $om by, when every process was regarded 
as secret. As an example, the space occup^ by 
"atlantcme'" is almost exactly equal to that 


devoted to the manufacture of absolute alcohol. 
Much of the organic matter may be criticized for 
its text -book style of presentation. It is an 
exception for yields to be mentioned, although it 
must be recognized by now that the yield obtained 
by a given process is not only of vital importance 
to the manufacturer, but is also of the utmost 
value in determining the mechanism of the reaction. 

The article on “analysis" has disappeared, but 
there is a hint that this is to be replaced by one 
on ‘ ‘ chemical analysis " . It is questionable whether 
too much space has not been devoted to this 
subject. With the exception of certain valuable 
tables, the information given is usually insufficient 
to enable an analysis to be ciondiu^tad and could 
be curtailed. An example of how this may be 
done is to be found under “Aluminium, detec- 
tion and determination of" — a most admirable 


summary. 

The general articles are of interest, b\it the 
desirability of including them is doubtful ; bound 
together in a separate, volume, tliey might appeal 
to many, but in their present association they are 
apt to be overlooked, particularly without an index. 
How many people resquiring information on the 
weathering of paints would look for the word 
“ageing", and who would turn to a dictionary of 
applied (chemistry for details of precision weighing ? 
It is suggested that ftiture volumes should give a 
list of these special artudes with a brief indication 
of their contents. Incidentally, the author of the 
article “balance" mentions Aston's microbalanoe 
for gas densities, but does not refer to the far 
superior type of Whytlaw-Gray. 

It is difficult to discuss individual articles. Of 
these, the most outstanding are “aluminium", 
“autoclave", “acetylene", “absorption" and 
“adsorption". A few omissions and errors have 
been noticed. The methods given for preparing 
esters of acetic acid are certainly not those of 
1937, the azeotropic process not being mentioned. 
Austenite is dismissed in thirteen lines. The yield 
of acetic acid obtained by the distillation of wood 
is said not to vary greatly with the species of tree, 
a statement incorrect even for hard woods. The 
erroneous combination carum ajoivan is given for the 
ajowan plant and ascribed to Bentham and Hooker, 
the correct name being Trachifapermum Ammi 
(Link) Sprague. Finally, the process of manufacture 
of the important pigment, antimony oxide, is not^ 
mentioned, while the conditions of interconversjjj 
of the two oxides are not made clear. 

Minor defects such as these are 
when compared with the value 
whole. If the subsequent vo 
the laboratory and m<wrej 
will be still greater. . 
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Academic Spiritualism 


(1) Some Cases of Prediction: 

a Study. By Dame Edith Lyttelton. Pp. 160. 
(London : G. Boll and Sons, Ltd., 1937.) 2s. 

net. 

(2) Personality Survives Death 

Messages from Sir William Barrett. Edited by 
his Wife. Pp. xlvi-f 204. (London, New York 
and Toronto : Longmans, Green and Co., Ltd., 
1937.) Is. 6d. net. 

(3) The Supcrphysical : 

a Review of the Evidence for Continued Existence, 
Reincarnation, and Mystical States of Conscious- 
ness. By Arthur W. Osborn. Pp. xvi*f 360. 
(London : Ivor Nicholson and Watson, Ltd., 
1937.) 12^. 6d. net. 


W THIN recent years, a distinct change in the 
character of spiritualistic propaganda has 
become discernible. A division is becoming 
apparent and, if we may be pardoned for using a 
current political expression, its exponents are 
l»ecoming somewhat 'class-conscious'. The extent 
and cnwlity of the fraud now bc^ing practised both in 
Great Britain and in the United States have almost 
forced the more educated classes to eschew what 
is presented for the edification of their weaker 
brethren, apd to build up something more in 
accordance with their own intellectual standards. 
Propaganda is to-day of a much more sophisticated 
type ; and the language of modern psychology 
and statistical method is supplanting the naive 
descriptions of earlier years. 

(1) Dame Edith Lyttelton, in her study of 
some cases of prediction, has written a disarming 
introduction to her collection, since she shows her- 
self fully aware of the objections which are natur- 
ally aroustxl by her narrative. Passing from cases 
which she admits might be due to coincidence, 
sl )0 proceeds to more detailed instances which 
can, she thinks, only be understood if we assume 
what she calls “precognition”. Yet on a careful 
reading of her records the student camiot fail to 
by the feeling that, even in the 
cases, a normal explanation would 
kiwwn and 
strictly scientific spirit. Some- 
'^point of the story seems awry ^ as 
seen as in a vision with a scar 
seer, in a letter to Dame 
that his Mend did 
a soar over Ids 


left eye, whereas the fact was that the scar in 
question was imder the right eye. 

(2) From oases of prediction, premonition and 
extended telepathy, it is easy to consider messages 
from the dead, and Lady Barrett has thrown down 
the challenge boldly when she entitles her collection 
of communications purporting to come from the 
late Sir William Baifbtt, “Personality Survives 
Death”. These messages, mainly delivered 
through the modiumship of Mrs. Osborne Leonard, 
are strikingly illustrative of the theory wliich 
regards the building up of the characters of the 
deceased personalities as due to the dramatic 
powers of the medium, who adopts histrionic! 
poses the material for which may be derived either 
from normal sources or in some other and unknown 
way. Mingled with this material we find much 
more which is probably derived from the medium's 
own mental content, thus suggesting that the 
effort of sustaining a prolonged dramatization may 
be severe. However that may be, Lady Barrett 
appears satisfied that the communicator is really 
the person be piirports to be ; and some of the 
triviatities and intimate details brought out at the 
sittings are certainly reminiscent of the late Sir 
William. 

As a serious contribution to spiritualistic litera- 
ture the book is clearly one which shows how much 
work remains to be done before we can hope to 
obtain any clear idea of the nature of the mental 
processes occurring with a reliable trance medium. 
Indeed such a task becomes more important when 
we turn to (3), Mr. A. W. Osborn's study on the 
“Superphyeicar*, for it is here that w© can 
discern the direction in which modem academic 
spiritualism is drifting. 

In the introductory section to his book, Mr. 
Osborn discusses and analyses current 6(dentifie 
and psychological ideas, laying stress upon what- 
ever, in bis opinion, counteracts the ii^uence of 
materialism. He then proceeds to pass in review the 
so-called supernormal phenomena of spiritualiNm 
and psychical research, in this part of his book 
displaying a singular lack of critical appredation 
of the material with which he deals. Finally, he 
attempts to show that an acceptance of the ikets 
alleged in the preceding sections, together with an 
understanding of the impU(^tions involved 
philosophib ideas advanced by oeri^ xnode^ 
phyridsts, necessarily lead the student 
redization of mystio^ States of oonidoUBness a# 
thence to a new Order of living. 
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It is here that we can see the link which is 
;^^nding more and more to unite those who pre- 
had but little interest in spirituaUsm 
regaled as a religion. The phenomena of 
prediVvon, the supernormal aspect of whicli 
is so sinoerely sponsored by Dame Lyttelton, 
suggests the necessity for radical changes in 
our psychological approach to problems of human 
personality which, Lady Barrett assures us, sur- 
vives death ; whilst Mi*. Osborn, accepting both 


these (ilaims, continues the work by pointing 
out how such facts lead to a new conception of 
life and deatli. Were the aOeged facta, however, 
to be substantiated, it is doubtful whether 
their interpretation would tend in the direction 
indicated by Mr. Osborn ; and it can scarcely 
be admitted that tlie fresh evidence now ad- 
vanced by Dame Edith Lyttelton and Lady 
Barrett is more striking than much already 
printed elsewhere. 


Conservation of Wild Animal Life 


The Animal Year Book: 

Vol. 4. Edited by Dr. H. E. Bargmanri. Pp. 
vi + 174 + 10 plates. (Umversity of the London 
Animal Welfare Society, 1037.) 2^. M. 

A LL, surely, will agree with the contention, 
mtvde in the preface to this review of the 
work accomplished by the Umversity of London 
Animal Welfare Society daring 1937, that ‘The 
progress of the movement for animal welfare, 
both at home and abroad, depends very largely 
on arousing the interest of the rising generation 
in its problems'*. 

Two such problems of the very first importance 
are placed in the forefront of this review. The 
first, under the title, “The Tragedy of the Possum", 
reveals the appalling slaughter that has taken 
place of the common opossum {Trichomurus 
wJpecula) to supply the insatiable demands of 
the fur-trade. Mr. David Stead, a well-known 
Australian naturalist, takes his evidence mainly 
from Government reports, hence he may be 
acquitted of bias, or of speaking without authority . 
Legislation for the protection of this animal now 
exists in all the States of Australia, but it has 
been of slow growth, though quickened by the 
statistics for the year 1919-20 when no less than 
7,500,000 were sent to the markets. The attempt 
to curb this waste of life, made by the Govern- 
ments in the form of ‘close seasons’, has proved 
ineffective, since animals killed during the close 
season in one area are sent into a ne^hbouring State 
to be passed out as the harvest of its open season I 

Various subterfuges are resorted to for the pur- 
pose of justifying ‘open seasons’. But it seems 
clear that unless the slaxighter of this animal for 
trade pmrposes is prohibited altogether, its ex- 
tinction in the ve^ near future is assured. Mr. 
Stead points out that “Australia has a unique 
heritage for which it must accept responsibiHty", 
and ‘‘Is it too much to hope that public 

opinionw^ urges that trusteerfiip of this fauna 


shall become active and real, can supply the force 
to set the machine in offoctivo and permanent 
motion 

The second of these problems is ably set out by 
Mr. A. H. Kirkman. In concerns “Africa’s Vanish- 
ing Fauna", and the alarming rate of the dis- 
appearance of the ‘game animals’ of Africa. The 
blaauwbok (Hippotragiis) and the quagga have 
already vanished. Only a few skins in museums 
are left to toll us what they wore like. Of the 
mountain zebra only two herds of twenty or 
twenty-five are known to exist, on farms, and these 
are being zealously guarded. The same is true of 
the bontebok, of which species two herds only, 
of forty-four and twenty-five respectively, now 
exist, and under private ownership. Of that ex- 
traordinarily interesting antelope the white-tailed 
gnu, it is estimated that no more than about three 
hundred remain of the hordes that existed before 
the advent of the Dutch settlers. The survival 
of tilie Cape hartebeest is now precarious, and the 
sable antelope is in danger of extinction. But we 
should like to know on what authority the state- 
ment is made that the elephant “still exists in 
several tens of thousands". 


The difficulties which confront the game- 
wardens, where they exist, in the preservation of 
the animals of Africa in their respective areas of 
control are great. This is largely due to the fact 
that the natives now possess fire-arms. A further 
factor in this alarming progress of extermination 
is the slaughter carried on for the avowed purpose 
of exterminating the tsetse-fly and the carriers of 
slooping-siokness* The annual report of the 
Southern Bhodesian Government for 1931 shorff! 
that during the year a grand 
animals were slain in this 
impossible. If, andwhe 
animals in the 
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in the blood of numerous species of small mammals 
the extinction of which would be impossible. Those 
who wish to read the full story of this rapidly 
increasing march of destruction would do well to 
read Mr. Kirkman's admirable summary. 

With the issue of the fourth volume of “The 
Animal Year Book’*, the editorship passes into 


the efficient hands of Dr. Helene £. Bargmaim. 
As is inevitaUa with a change of editorship of 
such a publication, this issue is largely occupied 
by the effort to clear up arrears of accepted matter. 
The new editor is to be ooaogratidated upon 
having executed this difficult task with patience 
and discretion. W. P. P. 


Polynesia through Many Eyes 


Religion and Social Organization in Central 
Polynesia 

By Robert W. Williamson, Edited by Dr. Ralph 
Piddington. Pp. xxx -f 340. (Cambridge : At the 
University Press, 1937.) 25.v. net. 


(uiriosity wliich Polynesia excited in the 
^ eighteenth and nineteenth centuries was not 
of the scientific kind wliieh searches for facta on 
which to base generalizations ; it was the curiosity 
of dilettantes. Explorers, sailors and missionaries 
did not pursue their inquirioB to the point at which 
they would begin to demonstrate but cease to 
amuse, nor wore they prepared to subject the 
blossoms of imagination to the icy blasts of scientific 
criticism. To entertain they had to be intelligible, 
and to be intelligible they had to transpose Poly- 
nesian customs into a European mode. The 
European mind was imbued from childhood with 
Greek mythology, so Williams arranged the Fijian 
gods into a pantheon on the Greek model, an 
arrangement more convenient than true. 

Deification was familiar from the history of 
Rome, so Polynesian theology was reduced to 
deification. The Polynesian gods were supposed 
to be deified chiefs, and they were stated to be so 
as a fact. Now deification is a ceremony, and no 
such ceremony has ever been recorded in Polynesia, 
nor is there any word in the language which could 
by stret(^hing its meaning bo translated deification. 
The facts are that every deceased has power and 
so may l>ocomo the object of a cult, which may 
or may not persist according as he proves effective 
or not. A dead chief has more power than a dead 
commoner, and so has a better chance of surviving 
in the memory of the people. 


^ The distortion of the facts was still further 
when the naturalism of Greek mytbo- 
combineil witli misunderstandings of 
The French imssionaries believed 
‘'all the principal phenomena 
08 good or evil spirito, 
hope or fear*’ (p. 26). 

of 

" deification. 


of a theological dualism, of a hierarchy of phe- 
nomena. Every one of these theories requires to 
be supported with the evidence of facts, the facds 
being the actions and words of the Mangaiwons ; 
but the goml missionaries were there to convert 
heathens, not to prove theories ; and they cannot 
be blamed for not even distinguishing between 
facts and theories. The anthropologist should 
know better, because it is his business to make a 
distinction, without which science is im|K)S8ible. 

Mr. Williamson, however, was far too modest 
to distinguish when his masters had not done so. 
He was far too diffident and too kind to reject 
any of his witnesses. Equal weight is given to 
all, and if X asserts the opposite of Y, the contra- 
diction does not seem to impair his faith (for 
example, p. 123). Mr. Williamson is more than 
imjwtial ; he is neutral. The only witnesses that 
do not benefit by this neutrality ore the natives. 
Wilkes, a passer-by, is allowed to depone as to 
the meaning of the Samoan word atm, but not 
the Samoans, though their evidence was recorded 
verbatim in Man in 1916 (p. 12). 

This neutrality hod been a tradition too long 
for Mr. Williamson to break away from it. He 
had jjatience, honesty, thoroughness and industry, 
and a preference for safety. It was not safe to 
introduce into anthropology the distinction be- 
tween the observed facts and the interpretation 
of those facts. It would have meant scrapping 
ruthlessly, as unfit for scientific consumption, 
masses of travellers* tales, amateurish speculations, 
careless observations, misunderstandings and mis- 
translations and faults of memory which had been 
passed by generations of anthropologists. Mr. 
Williamson is not the only one who quailed at 
this sacrilege. Rivers is almost the only one who 
did not. 

What Mr. Williamson had not the coxirage to 
do the reader will have to do for himself ; he will 
have to sift the material. To do so he will prob- 
ably find himself oompelied to go to the originals. 
Mr. Williamson has provided him with an ex- 
haustive catalogue and a consoieniiotm guide. 

A, M. 


NATURE 


1081 


December 25, 1937 

Handbuch der Anorganiscken Chemie 

Herausgegeben von Prof. Dr. R. Abogg, Dr. Fr. 
Auerbach und Dr. I. Koppel. In 4 BAiulen. Band 4, 
Abteilung 3 : Die Elamenta dar aohten Grupi)e dos 
pariodiaohen Syetema. Tail 4 : Nickel und aaina 
Verbindungen. Lief. 1. Herauagegaben von Dr. I. 
Koppel. Pp. xviii+827, (Leipzig : S. Hirzel, 1987.) 
78 gold marks. 

The literature relating to any one of tlie chemical 
elements is now so great that scientific workers in 
general should be grateful for comprehensive works 
such as the volume under review, which save them 
much labour in their search througli numerous 
and scattered original publications. In the English 
language we now have the recently completed “Com- 
prehensive Treatise on Inorganic and Theoretical 
Chemistry** by J. W. Mellor which fulfils this need, 
whereas in German them is not only “Gmelin -Kraut’s 
Handbuch der Anorganisohon Chemie** and the handy 
“Lexikon der Anorganischen Verbindungen’* of M. K. 
HoffVnann but also “Abeggs Handbuch der Anorgan- 
iachen Chemie**, of which the present volume con- 
stutes a part. 

The Abegg series of handbooks enjoys a well- 
deserved popularity as works of reference. This 
appreciation is due not only to the comprehensive 
nature of these volumes but also to the clarity and 
logical order of their subject matter. The present 
monograph on nickel maintains fully the high 
standard of t)ie foregoing volumes, and is to be 
warmly recommended to all inquirers interested in 
this element, whioh is important for both technical 
and scientific reasons. Nearly one third of the 827 
pages of this treatise is devoted to the preparation 
and properties of the metal, and about an equal 
amount of speuse is allotted to nickel compounds, 
including univalent, bivalent and tervalent deriva- 
tives, simple and complex salts, amminated deriva- 
tives and complex compounds with organic addenda. 
Other sections include data on the atomic weight of 
nickel, the physics of the nickel atom and the colloidal 
properties of the metal and certain of its derivatives. 
These topics are surveyed with all the thoroughness 
usually displayed in this series of treatises. 

This volume, whioh is fblly docun:iented up to 3 938 
and printed clearly on durable paper, is largely free 
from errors. Tl?ere are, however, two criticisms 
whioh the reviewer wishes to make. The first is the 
absence of an index. This omission is ofifoet to some 
extent by a good table of contents at the beginning 
of the volume and by the orderly arrangement of the 
text, whioh foilows closely the periodic arrangement 
of the elements. The second criticism relates to the 
high cost of the treatise, whioh at the existing rate 
of exchange places it beyond the reach of many 
ohemiste, P. H. B. 

Wide Horkons: 

Wwcbderhigs in Gont^^ By Robert Hender- 
son Orcli. xiv-f l58d-27 plates. (Sydney and 

Ltd., 1937.) 9s.6d. net. 

Mb. Oaoi:^ l:aoo^ impreaBkHis of Gentral Australia, 
which on four expeditions between 


1929 and 1934. He witnessed both the effects of 
a seven years drought ahd the rejuvenation of 
the country and its animal and vegetable life 
after the rains. The contrast is strikingly por- 
trayed, though, not \innaturally, the narrative 
stresses the aridity of the dry period. The author 
conveys to his readers the charm and beauty of 
tlie landscape as elfeotually as he impresses upon 
them the vastness of its spaces. He is an enthusiast 
on the economic possibilities of the country, given a 
water supply and a market such as a newly discovered 
gold-field might afford. 

The concluding chapters deal with the problem of 
the aboriginal and the half-caste. Here the indict- 
ment of the Australian people is mainly in the form 
of a statement of fact, and is temperate in language. 
It is all the more telling for that. While recognizing 
the beneficent work of the missionaries, he holds 
that luimanitarian measures have been no less a 
failure in the long run than neglect ; and that what 
is needed is a drastic change in metliod, liberal 
expenditure in money, and Federal control (see 
Nature, Dec. 18, p. 1029). 

DuSe Rostlin (The Soul of Plants) 

By Prof, B. N8mec. Pp. 234+16 plates. (Prague; 
Nakladalolstvi Prai8k6 Akciov6 TiskAmy, 1937.) 
29 crowns. 

Prof. NSmeo, the distinguished Czechoslovak plant 
physiologist, has written an absorbing survey of tlie 
plant kingdom under the title “The Soul of Plants”. 
Writing for men of science in general, he dfssoribes 
plant-life, the evolution of higher forms, the struggle 
for existence and the purposefulness of their life- 
cycles. There is a particularly striking chapter, 
“Death rules the Living”, which gives a vivid idea 
of the contributory causes for the 600,000 plant 
species and of the genetics of the ^miracle of in^rit- 
ance*, the sources of variation, genes and the ways 
in which plant posterity is ensured. 

It is to be hoped that an English edition of this 
work will appear, so that Prof. NAmeo’s views may 
reach a wider circle oL readers. 

Biological Laboratory Technique : 
an Introduction to Research in Embryology, Cytology 
and Histology. By Prof. J. BrontA Gatenby, Fp. 
vii + 130. (London : J. and A. Churchill, Ltd., 1937.) 
7s. fid. 

This book gives a sliort introduction to reoent 
methods in microtomy, many of the methods being 
adapte<l for tlie smear technique which does not 
require section cutting. It is a useful and com- 
pact summary for amateurs who do not have an 
elaborate equipment and for university students and 
teachers desiring an introduction to the most recent 
practices. In addition to a statement about ap- 
paratus, the treatment of living colls and vital 
staining, there are seotidns on smear methods, 
fixation, embedding in paraffin, dioxan, n-butyl 
alcohol and ooUoldin. A ebapter on staia^] 
followed by notes on in 

embryology, ■ . .>■■■■■' 
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Apparent Enlargement of the Sun at the time of Rising and s.^i«c 

By Dr. Vaughan Gxrnish 


TT is a matter of common observation that when 
* the sun is nearly on a level with the eye and 
is in the vicinity of the horizon its apparent size 



Fig. 1. 

Thu Rising Sun »»om BsatN 

is greater than when high up in the sky. It is 
generally assumed that this is due to the circum- 
stance that the features of the 
skyline provide a true standard 
of instinctive comparison which 
enables the eye to appreciate the 
angle subtended by the sun’s disk. 

It is true that the linear magni* 
tude of the terrestrial features is 
fairly well known and that the 
tone and other qualities of the 
horizon give an instinctive im- 
pression of its distance. The 
current explanation breaks down, 
however, under the test of actual 
measurement of the apparent 
magnitudes. These measurements 
are trustworthy only if made by 
an indirect method wliich side- 
tracks the critical faculty, for as 
soon as thought comes into play, 
the spontaneous impression of 
jjvm^tSde impaired. The 

have 
,of 

made during 


ment, or any intention of subsequent measure- 
ment, but from known view-points, 00 that the 
angular magnitudes of terrestrial features were 

-- ^ afterwards ascertained 

ftom the map. 

The sun seen from 
Bern rising above the 
Bernese Alps forty miles 
away, measured 0*16 inch 
ona7-inchpage. As seen 
from Grindolwald the sun 
rising above the Wett^r- 
hom four miles away 
measured only 0-9 incii 
on a 7'inoh page. These 
measiirements seem at 
first to confirm the ex- 
pectation that the sun 
would be apparently en- 
larged in proportion to 
the diminution of ter- 
restrial features by greater 
distance- When, how- 
ever, I measured the 
mountains in the two 
drawings and compared 
them with the distances as measured on the map, 

I foimd that the apparent magnitude in the more 



. ^ ^ the lost 

f originally without measure- 


■ Fig, a 

Tms Ewmo 3im mm GBTKimwAW 

distant view was not ^uped p^|K^ 
the distance, but on ^ 
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magnified. The arc of homon oomprieed in the 
eketoh made at Orindelwald wa» 34® ; that from 
Bern, 21®, Thus the subjective enlargement of 
the mountains seen from Bern was 1*6, that of 
the sun being 1*7, which for this class of observa- 
tion is {Hractioally identical 

Following up this clue, I measured drawings of 
the arc of the horiaon included in a page of my 
sketch-book when drawing the long line of com- 
paratively low hills on the west of Bournemouth 
Bay, and the lofty mountains enclosing the 
valley of Lauterbrunnen. I found that whereas 
the impression of lateral extent received in 
the former case was the greater, the arc of 
the horizon comprised in the panoramic sketch 
was much less, that is, the eye was sooner 
satisfied when it had to deal mainly with one 
dimension. 

Beferring again to the small apparent size of 
the sun when rising above a crest-hne something 
like 20® above the lino of sight, that is, above the 
Wetterhom seen from Grindelwald, it will be 
noted that the features of the view are not strung 
out in a narrow horizontal band as when the 
range of which the Wetterhom is a member is 


viewed from Bern forty miles away. It seems, 
therefore, that the more the eye takes in vertioally 
the more it takes in horizontally and the less 
imposing are both dimensions. 

These indications led to an interesting result on 
measuring drawings which comprised the peaks of 
Eiger and Mdnch seen from Gurten-Kulm and 
from Kleine Seheidegg, distant respectively about 
37 and 2^ miles. Item the former position, the 
arc of the horizon in the page of the sketch-book 
was 18J® ; in the latter 60^®. The peaks seen 
from Kleine Seheidegg stood about 26®-«27® above 
the line of sight. These measurements explain the 
familiar sense of disappointment experienced on 
near approach to mountain peaks the great 
magnitude of which baa impressed the mind when 
viewed from a distance. As we approach the 
mountain the field of attention steadily expands 
without, however, any warning sensation in the 
eye. Our field of attention varies according to 
circumstances and the mind transfers the change of 
magnitude to the objects in the field, but in the 
reversed sense, an aotiial restriction of the field 
being accompanied by apparent enlargement of 
the objects viewed. 


Expedition to Baffin Bay, 1937 


A n expedition, led by J. M. Wordie of St. 

John’s College, Cambridge, has returned 
from a three months voyage to Davis Strait and 
Baffin Bay. The party, ten in nxxmber, had as its 
main objectives the geology and arohasology of 
Ellesmere Land and the investigation of the upper 
atmosphere by free balloons. The Norwegian 
motor-sealing vessel of Tromso, 172 tons, 

carrying a crew of twelve, was specially chartered 
for the expeditioii, and soiled from Leith on June 
27, returning on October 1. H. Carmichael and 
E. G. Dymond, who was assisted by I, M. Hunter, 
made cosmic ray investigations with high-altitude 
balloons near the magnetic pole. Eskimo anthro- 
pology and arobflsdogy were studied by T, C. 
Lethbridge and T. T. Paterson, assisted by R, W. 
Feaohem and D. Leaf ; geology, petrology and 
physiography by Paterson, H. I. Drever and 
A. H, Robin ; and botany by Feaohem. 

The year was exceptional in that no ice was met 
with in M^v^ Bay, and the ship was able to 
proce^ iwi far north os Baehe Peninsula in 
EHeSmere Land without ice hindrance; the 
Middle Pi#, wtd^ the west side 

of Baffiki, and is fed from Sound and 


Lancaster Sound, was nowhere seen. This lack of 
ice, though it gave imusual opportunities for 
archflsological work and geographical exploration, 
had the disadvantage that no large fioes were 
available out at sea as laimcbing grounds for 
balloon flights, and cosmic ray work was there- 
fore confined to the West Greenland coast. 

The cosmic ray experiments involved the 
measurement of the intensity of the radiation at 
great altitudes in the polar atmosphere, and 
instruments were conveyed to heights of more 
than 25 km. by free balloons, utilizing the methods 
of Prof. E. Regener of Stuttgart, Two types of 
apparatus were tised, one designed and constructed 
by Carmichael in the Cavendish Laboratory, 
Cambridge, consisting of a pressure ionization 
chamber and electrometer with photographic 
recording of the ionization, presstue and tem- 
perature, and the other, by Dymond in Edinburgh 
and J. A. BatcUffe in Cambridge, a triple-cdnci- 
dence counting set with wireless transmission of 
the coimts and the barofimtaic pressure. In 
addition, the intensity of cosmic rays at tea- 
level was recorded by two ionizatian 
erne lent to the expedition by B#enerA(^ HberUn] 
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the other by Millikan and Nehcr. Two flighta with particular attention being given to work at Tum- 
Garmichael apparatus were made and four with atone Beach, Buchanan Bay, Elleamere Land and 
Dymond apparatua. Both the Carmichael at Cape Hardy (Cape Sparbo), North Devon. They 
instruments were recovered with their photo- have brought back a very fine collection which far 
graphic records, and coincidences were counted exceeds any previously made in this part of Arctic 
to considerable altitudes on three of the Dymond Canada, and which it is hoped will determine the 
flights. One Dymond apparatus to which a early material culture of the Eskimo who crossed 
recording Bosch meteorograph had been attached Smith Sound into Greenland about twelve hundred 
was also recovered. years ago. 

To test wind conditions, pilot balloons were The geological results were also very satis- 
released on every possible occasion, balloons of factory. In West Greenland, north of Disko 
larger type than usual btnng used so as to obtain Island, sills and dykes were discovered, traversing 
a rapid ascent to great heights. The rate of ascent, the Tertiary basalt lavas and showing a differeu- 
about 21 km. per hour, was reliably determined tiated series with banded gabbros and allied rooks, 

recalling* the Tertiar>' material 
found by Wager and Deer at 
Kangerdluksuak, East Greenland, 
in 1935-“36. The Thule sediments of 
North-west Greenland wore traced 
into Ellesmere Land and found to 
pass conformably upwards into 
Lower Cambrian rocks with a trilo- 
bite and braohiopod fauna. This 
series was also found as far south 
as Jones Sound, proving a greater 
extension into Canada than was 
hitherto suspected. 

On the return voyage, unex- 
pected geographical discoveries 
were mode in North-east Baffin 
Land, which was found to be a 
region of long fjords penetrating a 
glaciated mountain area south- 
westwards into hill country of low 
relief. This region was probably 
familiar in part to Dundee whalers 
last century, but its extent and 
variety were quite unexpected. New 
fjords and islands were discovered, 
Baffin Bay KxFXPmoN, 1937. Bout® shown by dotthd IiINb. S'Bd of the fjords six are 40-00 

miles in length, while there are 
by sytichronized observations with Watts 3^^ in. many others of shorter extent. The fjords them- 

theodoUtes from the ends of bases of about one selves are steep, with mountain walls 2,000-2,300 

mile. In all, twenty-eight pilot balloons were feet in height. By contrast, the land beyond is open 

flown, and nineteen were followed to their bursting and not unlike Scottish moorland ommtry, and at 

points, reached from one to one and a half hours one time must have carried a plentiful reindeer 
after release. The still larger balloons, with stock, 

apparatus, ascended more slowly and were in the A running survey was made of the new land, 

air for three to four hours. The balloon work using sextant and range-finder methods with the 

^ tj^t, during this particular ship's course as base, and in this way more than 

remarkaWy 000 miles of new coast-line _ were successfully 
to that height, mapped. The work hiui to be done qulokly kte in 
bal* the season, and was carried out 'by Ijw entire 
their greatest party led by Patorsour who -selected this method 
expedition as being the best, in- view of 'th0 limited 'rime 
the balloons, available, the persistent kw donds . on v riie 
Eskimo mountains,: and the sluggishness -.of idbs .oo!S|iass 
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The Standard of Anglo-Saxon Silver Pennies 

By Ernest A. Smith 


^T^HE Department of Coins of the British 
* Museum was oonsiderably enriched some 
time ago by the valuable collection of Early 
English coins, bequeathed by the late Mr. T. G. 
Barnett, of Birmingham, which includes some five 
hundred silver pennies of various Anglo-Saxon 
kingdoms. These begin with a series of Mercia, 
including fine portrait coins of Ofta (a.d. 768-796) 
of workmanship unrivalled until the reign of 
Henry VIT, and the still rarer portrait coin of his 
queen Cynethryth, the only queen to ap|)ear on 
coins until Mary Tudor. In describing this 
collection, Mr. J. Allen^ keeper of the Coin Depart- 
ment, points out that “the historical value of the 
Anglo-Saxon coinage lies in the fact that it records 
nrlers otherwise unknown, illustrates by its mints 
t he rise and fall of Kingdomn, and particularly well 
illustrates the struggle with the Vikings and Danes' ’ . 

Apart, however, from their undouljted historical 
value, the large number of Anglo-Saxon pennies 
included in the collection is of special interest as, 
incidentally, it raises afresh the question of the 
fineness of the silver coinage used at that period, 
as Anglo-Saxon and Anglo-Norman coins are 
believed to have l>een made of the same alloy as 
that now known as sterling silver. This contains 
92*6 per cent of silver, and has been the legalized 
standard for the silver coinage and the manu- 
facture of silver wares in Great Britain for a period 
now extending well over six hundred years. 

This being so, it will not be without interest to 
consider briefly the available evidence in support 
of this belief, especially as there appears to be 
no lack of suitable material with which to confirm it. 

During the past fifty or more years, very con- 
siderable numbem of Anglo-Saxon silver pennies 
have been brought to light by the spade. This is 
perhaps not surprising when we recall that “the 
increase of mints inaugurated by Aethelred 11 
(866-871) was continued to the end of the Anglo- 
Saxon period, during all of which time there was 
a great output of coins, and throughout a general 
uififormity of style and fabric** (Gueber). A 
wonderftd find was made os early as 1840, at 
Preston, when a leaden chest was discovered con- 
taining no leas than 10,000 silver ooim, imd nearly 
l,006 ounces of silver ingots. It is thought to 
have been the treasure chest of the Danes who 
were defeated thwe in 911. Two years earlier, in 
1838, some 660 coins were dug up at Gravesend, 
Kent ; and in more recent years smaller lots have 
been brought to fight from time to time. Doubtless 


some of these eventually found their way into the 
melting pot, but in spite of this, many excellent 
spedraens of Anglo-Saxon coins and silver ware 
are to be found in the British Museum and other 
museums of the country. It would appear, however, 
that up to the present, very few of these coins 
have b^n subjected to chemical analysis in order 
to determine their composition, a method of 
investigation that is now taking such a prominent 
place in all modem archeeological research. Such 
few analyses as have been published seem to 
indicate that the composition aimed at by the 
Anglo-Saxon coiners was of the nature of a definite 
standard, which corresponded more or less to the 
sterling silver of more modern times. Thus, a few 
coins issued before the Norman Conquest, assayed 
by the late Sir W. C. Roberts-Austen*, chemist of the 
Royal Mint, gave the following results in regard 
to silver content. A coin of Burgred, King of 
Mercia (a.I). 862-874) contained only 33*2 per cent 
of silver, whilst one of Ethelred (a.d. 978-1016) 
was found to contain 91*84 per cent of silver, and 
was probably intended to represent the old standard 
of England, 92*6 per cent. A coin of Canute 
(a.d. 1016-1035) proved to be of the standard 
93*1 per cent silver, and Roberts-Austen considered 
was clearly intended to represent the old standard. 
A coin of William the Conqueror was found to 
contain 92*3 per cent of silver, and was therefore 
of sterling quality. Unfortunately, no onalyees of 
Anglo-Saxon silver wares appear to have been 
made, or if mode, have not been published. 

At first sight there may not appear to be vary 
much agreement between the figures quoted, but 
in considering these compositions, it must not be 
overlooked that the early silver melters weire not 
conversant with the scientifio casting technique 
adopted at the present time to ensure uniformity 
of composition. Also they had no knowledge of the 
segregation that invariably takes place when 
silver-copper alloys solidify, and gives rise to 
irregularities of composition. 

In regard to the adoption of this somewhat 
peculiar silver standard, Roberts-Austen has 
pointed out Hiat, in the case of both the gold and 
sUver currency of Great Britain, the adjustment of 
Hie relative proportions of the predous and the 
base metals was undoubtedly guided by the par- 
ticular system of weights used. In the case of 
the sflver coinage, the fineness of alloys of this 
metal has from very early times been computed by 
divisions of the troy pound, which is said to have 



NATURE 


1086 

been derived from the lioinan weight of 5759*2 
grains, the 125th part of the large Alexandrian 
talent, this weight, like the troy pound, having 
been divided by the Romans into twelve ounces. 

There seems to be little doubt, therefore, that 
there is a distinct connexion between Roman and 
modem coins and plate, which suggests that the 
sterling silver was most probably introduced by 
the Roman coiners. Both Roman and Anglo-Saxon 
coins and silver wares were undoubtedly made 
from silver obtained from argentiferous lead by 
the cupellation process, to which more or less copper 
was intentionally added to give greater hardness 
to the mcjtal to enable it better to withstand wear. 
That the Romans were skilful in conducting the 
cupellation process is proved by the high per- 
centage of silver contained in many of their earlier 
issues of coins for which this silver was employed. 
(Rowland* has shown that the coins of the Romans, 
especially during the periods of the Republic, and 
the Empire up to the time of Nero, and again, 
with a few exceptions from Constantine to 
Justinian, frequently contained 98 99 per cent of 
silver. Much lower percentages, as for example 
95 and less, indicate the intentional addition of 
copper. Some Roman silver coins of the first three 
centuries, found at Baden-Baden in 1825, when 
analysed showed a silver content varying from 
91*3 down to as low as 50*6 per cent silver. Some 
of the higher quality coins hod the following 
percentages of silver : 

Tragan (a.b. 98-117) 89 per cent silver 

Hadrian (a.d. 117-138) 88*25 

Antoninus Pius (a.i>. 138-161) 91*3 

A coin of the Triumvir Antoninus (31 B.o.) had 
almost the same composition as British silver coins, 
as it contained 92*6 per cent of silver, and 71 per 
cent of copper, the remainder being gold and lead. 

The diiFerences shown in these figures are no 
doubt partly accounted for by the fact that the 
Romans adopted the method of casting their coins 
for the sake of cheapness and speed, and in con- 
seq\ience greater irregularities in composition are 
to be expected than in coins out from sheet metal. 

In this connexion also the assays of Roman 
silver objects in the British Miiseum, made by 
Gowland*, are of considerable interest. They gave 
the following percentages of silver : Spoon, 96*64 ; 
dislv 94*30 ; dish, 92*50 ; rim of vessel, 96*62 ; 
bottom of another vessel, 94*90; patea, 96*16; 
large dish, 96*09. 

As Qowland remarks, ‘'in these assays the pro- 
portion of silver present ranges from 92*6 to 95*0 
per cent, which would almost seem to indicate that 
this composition was aimed at by the Romans for 
what may be termed silver plate, and was of the 
nature of a definite standard." 
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The above data are of extreme interest, and 
although few in number, and not conclusive, they 
are sufficient to indicate without much doubt that 
the origin of sterling silver belongs to a much 
more remote date than is generally supposed. It 
is a common belief that the introduction of sterling 
silver dates only from 1300, when it was first 
legalized as the quality of silver to be used for 
silversmiths’ work. But in the earliest known 
accounts in which the standard of fineness is 
mentioned, it is always spoken of as the ‘old 
standard of England’, or as ‘Easterling silver’, 
thus allowing that it had been in use for a consider- 
able time prior to the^passing of the Act, As 
already stated, the coinage of William the Con- 
queror was of this standard, which may therefore 
be said to have been in existence, without much 
interruption, from that time until the present day. 
Here it may be stated that opinions differ as to the 
origin of the term sterling, but the explanation 
found in the oldest records, and now very generally 
accepted, is that it is derived from the Germans, 
who were termed Easterlings by the EngKsh, from 
the fact that they lived ‘eastward’. The money 
made by the German coiners was famous through- 
out Europe for its good quality, and it is said 
that Gorman melters were fetched over in the 
twelfth century to improve the British coinage, 
which at that time had become somewhat de- 
based, The coins made by these melters was 
termed Easterlings money by the English, but in 
the course of years, with the propensity for 
clipping long words, the first two letters were 
eventually dropped, and thus the alloy became 
known as sterling silver. 

There is little doubt that silver of sterling 
standard was also used at a very early date for 
the production of silver wares, and it was only 
when fraudulent practices increased in their pro- 
duction that it was legalized to protect the honest 
craftsman and public alike. 

The question of its origin is one of more than 
passing interest, as it concerns an alloy which is 
produced in considerable quantities annually, and 
has long been accepted as the most suitable 
standard for silversmiths' work not only in this 
country but also in America and elsewhere. 

Now that the importance and value of chemical 
analysis as an indispensable aid to aroheeological 
research is being more generally recognized, it 
is to be hoped that fiul^her analyses of Anglo- 
Saxon coins and silver objects will be made, so 
that fresh light may be thrown on this interesting 
question. 

Mui. Qumi,, 10, lU (MAroh, lOSS). 

^ * OMxtor tectaree on **AUoyi usod tent Oobem-AuaMS, 

J. ffay. Soe. AtU < 1084 ). 

•yTh» HoUta In Aatiqnily**, W. Koyfl Anfchro|i01oslo8l 

InaUtttt^ of Grent Brtuin nnd Itilsad. TsSs. ■ 
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Obituary Notices 


Prof. Arthur Hutchinson, O.B.E., F,R.S. 

I N the death of Arthur Hutohinsoiit emeritus 
professor of mineralogy in the University of 
Cambridge, and lately master of Pembroke, the 
sciencse of mineralogy has lost an able exponent and 
investigator. His distinguished services to his Depart- 
ment, first as dernonstratoi* and lecturer and finally 
ns professor, extended over a period of thirty -six 
years. His loss is a heavy blow to his profession, 
his University, and his friends. 

That which Hutchinson accomplished during his 
scientific life divides naturally into two parts, the 
results of liis investigations and his work as a tefwiher 
of mineralogy. His first piece of crystallographic 
research was carried out while he was still a scholar 
at Christ's College. Afterwards he studied vinder 
Emil Fischer at Wiirzburg. His accomplishments in 
the field of analytical chemistry are seen in his early 
work on the mineral stokesite, which he discovered 
and described. His analysis of this unique and only 
known tin silicate and the derivation of its formula 
was j>erformed upon a minute fragment of the only 
single crystal that has yet boon found, 

Hutchinson established the chemical formula of 
the mineral lengenboclxite and with A. M. Macgregor 
he gave a complete account of the composition and 
optical constants of another new mineral — cornetite. 
Hutohinsonite, a rare thalliatn minoral from the 
Binnenthal, was named in his honour. 

Much time and thought was given by Hutchinson 
to the graphical tieatmant of problems in crystallo- 
graphy and crystal optics, and we owe to him the 
stereographio protractor and a crystallographic slide 
rule, instruments by means of which laborious calcula- 
tions may be checked or avoided and the problems 
accurately solved by graphical methods. Later he 
showed how his stereographio protractor could be 
adapted to the rapid indexing of the spots of a Laue 
crystal photograph. In the field of crystal optics 
Hutohinson'e memoirs on the diathermancy of 
antimonite are pioneer investigations. Introducing 
a new metlnxl of attack on crystallographic problems, 
he made an accurate determination of the refractive 
indioes and dispersion of this opaque rliombic mineral 
for wave-lengtlm at tlw extreme end of the visible 
spectrum. In these investigations Hutchinson's skill 
and resource as an experimenter are seen at their 
height, 

Hutchinson excelled as a teacher and he gave un- 
remitting thought and attention to improving the 
material equipment for his lectures. He constructed 
great skill and ingenuity matiy large crystal 
mod^g and other apparatus for use in elementary 
instruction. During the latter part of his career, he 
devoted much time and energy in the vocations to the 
care of the large mineral collection, which now became 
of moreaeing eervloe in teaching and research, 

Hfe genial personality and great capacity for friend- 
Bhip endeared Hutchinson to his colleagues and old 


students alike, and the expression of their devotion 
was signally evoked in the large and representative 
gathering which asBombled to honour him by the 
presentation of his portrait on the occasion of his 
retirement from the chair in 1931. Ho was elected a 
fellow of the Royal Society in 1922 ; he also served eus 
president of the Mineralogical Society (1921-24), of 
which at the time of his death he was foreign secretary. 
The period of Hutoliinson's professorship (1926 -31) 
coincided with a time of intense activity in research 
in X-ray crystallography, and ho devoted much of 
his energies towards the organization of liis Depart- 
ment to meet the needs both in teaching and research 
of this rapidly developing branch of hie subject. To 
this time of his tenure belongs the creation of a si)ocial 
lectureship at Cambridge in structural crystallo- 
graphy, and the establishment of a laboratory of 
crystal physics. These developments foreshadowed 
the ultimate reorganization of the subject of 
mineralogy in the Natural Sciences Tripos, The 
well-equipped new building for mineralogy erected 
ill 1933, and the crystallographic research labora* 
tory, stand as memorials of his life and work. 


Wk regret to rocoiHi the death at Warsaw of Dr. 
Pawal Lada, a young Polish geneticist, who was 
working in the School of Agronomy of the University 
of Crakow, in July last, aged forty years. He had 
mode intensive studios of rye and was seeking 
to produce a variety having six rows of seeds instead 
of the usual four. He had also studied a disease 
known as ‘brittleness' in rye and showed that it is 
really a genetic character imaffected by environ- 
mental conditions ; in his breeding experiments it 
beliavad as a simple Mendelion recessive. He dis- 
covered no character of the seed correlated with 
brittleness, so was unable to find a way of discarding 
seeds subject to this trouble. As part of his technique 
he carried out his experiments in special nurseries 
located in an area of woodland remote from cultiva- 
tion, so that his plants could be shielded from cross- 
fertilization from outside sources, Lada was a native 
of the Ukraine, but he settled in Poland as a 
refugee, and in his rosecuches he was assisted by his 
wife, who had been also a fellow student. There was 
a freshness of outlook and ingenuity in his methods 
of experiment that promised well for his futui'e liad 
he lived. 

We regret to annoimoe the following deaths : 

Dr. N, Gustaf Dal4n, inventor of automatic 
regulators for use in conjunction with gas accumu- 
lators for lighting lighthouses and light buoys, for 
which he received the Nobel Prize in Physios in 1912, 
on December 10, aged sixty-eight years. 

Prof. G. H. F, Nuttall, F*R.S., emeritus professor 
of biology in the University of Cambridge, on 
December 10, aged seventy -four years. 
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News and Views 


The National Institute of Industrial Psychology 

Ik his spooch at the annual general meeting of the 
National Institute of Industrial Psychology held on 
Decembex* 16, Lord Dudley, 7 jr©sidont of the Institute, 
referred to the ever-wi<lening field of its work. 
This was particularly shown in the investiga- 
tions of environmental conditions in schools. The 
vocational guidance department has had more 
demands for assistance in the choice of a career than 
ever before, the figures for the year being 127S, an 
infirease of 17*5 per cent on those of the piwious 
year. In its industrial investigations, the Institute 
offers a service to industry wliioh it endeavours to 
make as complete as possible. While all the Insti- 
tute's work is approached from a psychological point 
of view’, the part winch pure psychology jilays varies 
from branch to branch. Devising selection tests, for 
example, and finding and ameliorating staff grievances 
depend almost entirely on psychological considera- 
tions. On the other liand, j)roblems of heating and 
ventilation, of ligJiting and of movement study, 
involve largely physiological considerations. Sir 
John Keane, chairman of the Institute, said that 
alterations and additions have been made to the 
lust ituie’s premises, but that there is an urgent need 
of new accommodation. In sjieaking of new develop- 
ments, Sir J olin referred particularly to the promising 
start that has been made in the north-western area 
by the Institute's new branch office in Manchester. 
It ia hoped, he said, to develop in other areas regional 
sections for momborehip which might lead to the 
formation of further branch offices. It is also hopeil 
that in the futtire the Institute’s eidvisory seivice on 
tlie heating, lighting, and ventilation of schools 
will be extended to hosjntals. 

Science and Social Service 

Ik his address on “Science and Social Service” 
given to members of the National Institute of 
Industrial Psycihology at the annual general meeting. 
Sir Richard Gregory stressed the urgent need of the 
application of scientific method to social and inter- 
national problems. Although scientific discoveries 
may^be prostituted in the cause of war, it must be 
aclcnowledged that the advance of science has on the 
whole Jed to an enormous alleviation of human 
suffering and an increase in the capacity and facilities 
for happiness. As science is responsible for the 
industrial developments and economic changes which 
have caused violent disturbances in our social 
structui*o and provided also the means by which 
civilization may commit suicide, it has a duty to 
guide the hxmian race in the wise use of the powers 
it has created. The persona] and group loyalties of 
men, their fears, ideals, passions and ambitions all 


lend themselves to scientific study with the view of 
providing a basis for effective social action. It is 
fasliionable at the present time to blame the machines 
for the mechanization of life. To do this is to make 
the fundamental mistake of regarding the machine 
as the master and not tlie servant of society, and to 
forget that tlie most regrettable results of indus- 
trialization are not for the most part the dire(;t fault 
of technological progress, bxit of lack of consideration 
for human ncjeds. One of the prime needs of the 
liresent time is the development of research in the 
social and biological sciences on a scale commensurate 
with that of the physical sciences . The principal aim 
of any such studies should be to increase the comlort 
and promote the intelligence of the worker in ordci’ 
to combat tlie evils due to conditions arising otit of 
mechemization in industry. Most of the work of tlie 
National Institute of Industrial Psychology is 
designed to this eiul, and is thus assisting in the 
adjustment of society to the changes caused by 
technical development. 

New Buildings for the University of London 
Ak important nuxlification of the building plane of 
the Uni\ ersity of London on the Bloomsbury site is 
announced. Mr. Charles Holden’s original model 
published in 1932 proposed a bmlding nearly a 
quarter of a mile long wdth two towers and long 
facades on Malet Street and Woburn Square. This 
was af’terwards modified by the introduction of two 
bays on the Malet Street frontage. The d(38ign 
received almost complete commendation from the 
lay and professional Press. Natxjbe in on article 
by **T, LI. H.” publislied in the issue of 
July 9, 1932, was the first journal to express 
misgiving. “Questions of style apart,” it was 
suggested, “air, sunlight, and ooceseibility are 
crucial in considering the design. Is it wise, from 
these viewpoints, to build a single huge building, 
possibly the largest in London, a break-air, if the 
word may be coined?” Attention was directed to the 
difficulty of ventilating a large building and the plea 
put forward “tliat the idea of a single great building 
should be abandoned and an alternative design 
adopted treating the problem in a more free an<i 
characteristic way ” . This policy has now been officially 
adopted and a group of buildings surrounding the 
garden of ToiTington Square will be substituted for 
the northern part of the site. Sites have been offereil 
to Birkbeck College and the School of Oriental Studies. 
Birkbeok College has in recent years greatly developed 
its work in scientific teaching and research, pax^- 
tievdarly for evening students, and will presumably 
require large laboratories, lecture theatres and other 
accommodation. 
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The Metric System and British Export Trade 

Presiding at a lecture by the Rev, A, J. Btubbft, 
vicO'Chairman of the Decimal Association, at the 
Institute of Export on December J4, Sir Isidore 
Salmon, M.F., declared that British industry' could 
save large stuns of money internally, and increase 
international trade by millions of poimds a year, if 
Britain cored to adopt the metric system, “It is 
unbolievable,” Im said, “that our own Government 
has virtually ignored the decimal and metric s^rstoms, 
which are employed by every one of our foreign 
ootnpetitors and many of our Colonies and Dominions. 
We should in our own interest do all we can to bring 
before the Government the urgent necessity of 
apj)ointing a committee to inquire into the whole 
question,” Mr. Stubbs, who before he was ordained, 
was an electrical and civil engineer, said that of our 
oversea trade, 64 per cent w(jnt to decimalized 
coinage countries, including about one third of our 
British oversea markets. The importance of the 
metric systeni was also plain, he said, when it was 
realized that for exjxjrt purposes we ha<l to manu- 
facture ditfei’ent sizes of machined products, other 
goods or cartons, and ofhxjt intricate intenial calcula- 
t ions. It might be said that, to improve exi>ort treulo, 
our first duty was to ado))t the metric system with 
its internationally agreed and imalterable values. 
Mr. Btubbs mentioned that among the influential 
supporters of a British metric system and decimal 
coinage wore the British Chamber of Commerce, the 
International Chamber of Commerce, the Federation 
of British Industries, the Trade Union Congress 
General Council and the National Association of Head 
Teachers. 

History of Science 

The October number of the Annala of Science, 
a quarterly journal dealing with the history of science, 
published by Messrs. Taylor and Francis, contains 
some papers of unusual interest. Prof. J. R, Parting- 
ton and Dr, D, MoKie contribute the liist part of 
their historical studies on the phlogiston theory, 
dealing with the levity of phlogiston. This theory 
had a most important influence on the development 
of chemistry, yet its liistory is in many ways defective. 
Prof. Partington and Dr, MoKie have mad© a very 
detailed and thorough study of the original sources, 
md show how the ides of tlie levity of plilogiston 
developed and what forms it took during the second 
half of the eighteenth century. Particular attention 
is given to the views of Guyton de Morveau, a 
portrait of whom is prefixed to the issue of the 
Annala, Prof. Marjorie Nioolson and Prof. Nora M. 
Mohler contribute a very interesting study of Swift’s 
^‘Voyage to Laputa", in which they show how care- 
fully Swift read the contemporary scientific literature 
and how skilfully he was able to make use of it in 
his own writings. There are also interesting papers 
on views concerning the nature of heat and 
cold, on aqueous vapour and evaporation, on the 
teaching of the history of science in a women’s 
college in America, and on the Cliemioal Society of 
Glasgow. 


Early Astronomical Instruments at Oxford 
Althotjgh a roanusoript of in the Bodleian 
Library has provided on inventory of the instru- 
ments belonging to the early Bavilian professors, it 
is only quite recently that certain of these instiu- 
monts were discovered to be still in existence emd 
within the walls of the Uni\ ersity Obfleivatory itself. 
In the Obaermtory of July, p. 190, Dr. R. T. Gunther 
describes four instruments which have been re- 
assembled from “certain old metal bars ond plates” 
found behind some cases in the University Observa- 
toiy and brought to the notice of Dr. Gunther by 
Prof. H. H. Plaskett. These newly discovered instm- 
ments are : (1) a 14-in. astrolabe made by Thomas 
Gemini in 1569 for Qixeen Elizabeth ; (2) a mural 
quadrant of 6 ft. 9 in, radius made in 1637 by Elios 
Allen ; (3) a 6-ft. iron sextant with brass limb, to 
bo attributed possibly to Elios Allen ; and (4) an 
equatorial quadrant of 2 -ft. radius of which the 
maker is uncertain. In describing these interesting 
instruments, Dr. Gunther directs at tontion to the high 
excellence of Allen’s work as instantsetl by the mural 
quadrant of 1637, which he divided to give direct 
readings to 2' and, by means of a diagonal scale, 
to 12^. It is suggested that these instnunents ware 
installed by Boinbridge, the first Bavilian professor, 
on whose death they passtnl os his private proj)erty 
to his successor, John Greaves ; in 1669, seven yeiirs 
after the death of John Greaves, the instnanents 
appear to have been given to Oxford by his brother, 
Nicolas Greaves, in memory of the first two Bavilian 
professors. 

Grass Drying 

The development of grass drying since 1927 was 
discussed by Dr. R. E. Slade m a lecture given to 
the Institution of Chemical Engineers on December 
17. Progiess has been remarkable and further 
advance depends on reducing capital and running 
costs, designing a plant suitable for small fanners, 
and improving management so as to ensure a c<m- 
tinuous and reasonably steady supply of grass during 
the glowing season. The boat pleuits to-day, said 
Dr. Slade, can produce high -protein dried gi'osft at 
an overall cost of £5 a ton, including obsolescence, 
and this cost oomjiares favourably with that of 
feeding cakes at the present time. Dr. Shule has 
recently been exjierimenting with a simple, inex- 
pensive <lryor, workable by one man and suitablo for 
a farm with 50--100 acres of grasBland. A single 
fixed tray, 16 ft. long, 7 ft. wide, with a deep bed of 
ft., is charged with grass to a depth of 2 ft. The 
grass is lield down with a hurdle, covered with 
Hessian, and heated by furnace gases at 120"^ C. for 
H hours ; it shrinks 10-12 inches, more grass is 
added, and the heating is repeated for a like time. 
The grass, now nearly dry, is tedded and then heated 
again for 46 minutes. The average air -cycle effioienoy 
during the 4 hours’ heating is 76 per cent, and the 
weight of water evaporated, in a two -day tost, was 
7 ‘6 cwt. for each cwt. of coke burned. This simple 
and inexpensive dryer is to bo tested further during 
the coming year. 
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Artificial Wool Production in Italy 
Thm xnanufacture of artificial wool from milk has 
been Buocoflsfully started in Italy, and the product 
known aa Lanital has been shown to possess pro- 
perties suitable for the textile industry. Ninety -four 
tons of Lanital were produced in 1936 and 760 tons 
in the first seven months of 1937, Tlie process is 
based on a patent taken out in 1936 by Comm. 
Antonio Forretti, and the plant as installed at the 
factory of Snia Visoosa at Milan is desoribod in 
an illustrated article in Engineering of December 
17* In the process, milk is first deprived of 
most of its cream, and then ohomioally treated to 
coagulate the casein. From vats the casein is trans- 
ferred to tanks in which are placed water and certain 
solvents, the result being a viscous substance which 
can be made into fibres by squirting through fine 
holes in a spinning nozzle. After passing through an 
alkaline bath, the fibres in bundles are cut into 
‘flocks’ which after further treatment are dried in 
steam -heated drying machines, the material then 
being r<wiy for spinning and weaving into fabrics. 
It is stated that ‘Lajiital’ has higher heat retaining 
properties than natural wool and that it can be 
boiled without loss of weight. Tliough established 
to lender Italy free from the necessity of relying on 
outside supplies of raw material, purchases of casein 
are already being made from Holland and Denmark. 
It is, however, estimated that the country can supply 
20-26 per cent of its wool retjuirements. At a recently 
opened exhibition in Rome, a whole pavilion is 
devoted to the I^onital industry, 

Scandinavian Influence in Northumbrian Art 
SoANniNAViAN influence, owing to the Norse 
occupation, loft a deep-seated and long-jjersistent 
mark on tljc life and culture of northern England, 
which Is especially to bo noted in art motifs and 
decorative design at the close of the first and be- 
ginning of the second millennia of our era. An 
interesting and instructive example of this influence 
is to bo soon in the crozier of Bishop Ranulf Flambard, 
who died in 1128, and whose tomb on the site of the 
Chapter House of Durham Cathedral was opened in 
1878. With Ids body were found the remains of a 
pewter chalice, his sapphire ring and his pastoral 
stafi. The ring and staff were exhibited by Mr. T. D. 
Kendrick at the Society of Antiquaries on December 
16. The wood of the staff has perished, but there 
remains the crook and ferrule of iron. The crook was 
silver- plateti, and liad boon cleverly and delicately 
chased with an interlace of slender serpents, the 
design b«nng inlaid in niello. As Mr. Kendrick pointed 
out, Flambard so far identified himself with 
northern England as to adopt for his crozier the hard 
and economical ecclesiastical art of Northumbria in 
preference to the richer stylo of southern England. 
Mr. Kendrick went on to sliow that this ornament 
wsks in the characteristic eleventh century Viking 
stylo, and must have been made by a snuth well 
practised in making the silver-plated spearheads 
with niello deeign of serpents and scrolls, which come 
chiefly from the Baltic lands. Some of such spear- 
heads had been fmmd in England, and there was 
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little doubt that Flombord’s st^ had been made by 
a Northumberland smith. Though the design was 
Scandinavian in stylo and feeling, in detail it showed 
certain marked peoTfiiarities, which must be regarded 
as northern English, since they could be explained 
only as due to a long-established English manuscript 
style. They were not found in purely Scandinavian 
art. There was additional evidence for this Anglo- 
Scandinavian style, as for example in architectxiral 
detaO at Kirkbum in Yorkshire, which helped to 
prove its general diffusion. 

Health Legislation m Industry 

Db. Lsonabp P. Locbhabt opened a discussion 
on the “Wider Issues of Health XiOgislation in 
Industry” in the Seotion^f Medical Sociology at the 
recent annual meeting of the British Medical Associa- 
tion held at Belfast (Bri/. Med. J., September 26, 
1937). He said that the new Factories Act, in spite of 
omissions and shortcomings, represents a very con- 
siderable advance in social legislation. While certain 
provisions will act automatically to improve health 
and safety, there are others that will depend on a 
high level of co-oj)oration and of common consent 
to make the result effective. He pointed out the 
important jjart played by voluntary effort preceding 
the consolidation by law. For example, mdividxial 
employers have done a considerable amount of experi- 
mental work in industrial health, and much of what 
is known as mdustrial welfare baa proved so valuable 
that it has now ceased to be voltmtary and is to 
become an obligation. The voluntary activity of 
progressive employers, aided by the trade unions, has 
provided the necessary data to form a basis of the 
new industrial law. 

Thk Act as it is pegs industrial health and welfare 
at a higher level than ever before, but it should not 
be assumed that nothing remains to be done. The 
long fight to obtain recognition of society’s duty to 
its members is all but v^on ; the next task will be 
more laborious, and it will look the spectacular 
victories of the earlier political struggles. Nor must 
it be thouglit that the responsibilities of the employer 
ore ended when he has fulfilled the letter of the law. 
Many of the wider issues of industrial health, such as 
the psyohoneuroses and emotional disturbance, with 
their physical sequelie, arise not out of unhealthy 
conditions as commonly understood ; but out of 
methods of work, methods of selection of staff, 
systems of supervision, payment and incentives, and 
Dr. Lockhart suggests that some form of statutory 
advisory board might be desirable, since it would be 
free to raise and discuss .these matters before they 
became political questions. He also advocates m 
industrit^ training for doctors as a post-graduate 
course. The paper raises many important issues, and 
is worthy of very careful consideration. 

Control of Public Lighting 

Ok December 10, Mr. J. M. Kennedy, Electricity 
Oonamissioner, inatigurated the ‘Actadis* system for 
the ripple control of the public lighting of Maidatone. 
This is the latest development of a method 
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t>egan vitK the lamplighter going hift rounds with hi» 
pole. The method is the distribution of high-frequency 
A,c. ripples over the electric supply network from a 
central transmitting apparatus. The high-frequency 
machine which generates the cunwt injected at 
various points into the network is rated at 30 kilo- 
watts, and its frequency can be varied between 
300 and 900, They arc injected directly on to the 
6,600 volt A.o. system and actuate relays on the 
low-tension side. As condensers are placed in the 
high-frec|uenoy circuits, the power consumption is 
Birtall. At present there are about UOO relays inatalle<i 
for the control of the tamps. The great advantage of 
the system is that the whole street lighting of a city 
can be switched on or off by actuating p\ish buttons 
at a central point. If this system were adopted in a 
city, every sti'eet lamp could be extinguished within 
a few seconds of warning of an emergency being 
received. The system can also be used to control 
part of a load, for example the load required for the 
‘water heaters’, for a short time so as to prevent the 
maximum load, as shown by the ‘maximum indi- 
cator’ being exceeded. The system was installed in 
Maidstone by Actadis Vincent House, Vincent 
Square, S.W.l. The bulk of the apparatus is manu- 
factured in Great Britain. 

Coloured Roads 

In Roads and Road Construction of October 1 Mr. 
C. W, Manlovo considers the question of whether it 
would not sometimes be advisable, instead of having 
a mass of signs at the side of the road, to colour the 
traffic lanes with various colours. A good driver 
looks at the road surface ahead, and should not 
be distracted by having to decipher road signs, a 
necessity which is sometimes contributory to aoci- 
(ients. If the road surface hod a tinted colour when 
the speed limit changed, the driver would auto- 
matically notice that he was entering or leaving a 
controlled area. The coloured road has for several 
years been a common feature in the United States. 
This is probably due to the fact that in America 
many of the roads ore made of concrete ; in Great 
Britain concrete roads are only beginning to be made. 
Keoent official tests on the main Bath Koad prove 
that a concrete rood has a very long life. It has been 
computed that if the loewl does not exceed 16,000 
tons of traffic a day, to wear the surface down one 
inch would take 200 years. The Cement Marketing 
Board estimates that the cost of tinting the top of a 
cement carriage road to the depth of two inches, 
supposing the road to be 30 feet broad, would be 
about £260 per mile. As international colours are 
used for colouring electrical engineering diagrams, 
the day may come when international colours will 
be used on the surfaces of the roods for warning and 
(iireoting chauffeurs when danger is ahead and a 
change of speed is necessary. 

The CftxHhChatmel Ferry Service 

Tra eroBs^chaanel ferry service b^ween Dover and 
Bunkeorque has how been in operation since October 
^^36, three fer^ steanoers engaged m the 

^rvice. osxvy passengers between Great Britain and 


Europe in through sleeping cars. Recently a special 
ramp has been built which enables motorists to drive 
straight into the special garage on board the sliip, 
which has aooommodation for twenty -five cars. It 
is not necessary to empty the i>etrol tanka of the 
oars before boarding the ship as special fireproof 
oonstruotion has bean adopted. The new ramp is a 
reinforced concrete structure at the side of the ferry 
dock and there is a j>ortoullifl type of transfer bridge 
which is lowered on to the deck of the ship. The 
length of each of the ferry steamers is 360 feet and 
the beam is 63 feet. It is provided with twin screws 
each driven by a Parsons steam turbine through 
single reduction gearing. The normal speed is 16| 
knots and the total horse-power is 4,900. It takes 
600 passengers, 12 sleeping cars (or forty goods 
wagons) and 26 oars in the garage. The British 
Engineers' Export Journal of Augtist states that the 
traffic carried by the train ferry is very varied. To 
the engineering exporter this ferry service is of great 
value, since heavy and awkward pieces of machinery 
can be loaded on a truck at Victoria and need suffer 
no transhipment until they arrive at a destination 
on the Continent. Up to May 31 of this year, the 
ferry service convey^ 9,677 loaded wagons, and 
dtiring the same period 12,277 tons of merchandise 
were conveyed in through trucks from Dover to 
Dunkerque, and 23,288 tons were carried in the 
reverse direction. 

Forestry Research in Malaya 
Thb Research Institute of the Forestry Depart- 
ment of the Federated Malay States has now been 
in existence for some years and is carrying out 
investigations of varying types which shoiild have 
considerable importance for the improvement of the 
forests of the country. The Institute is organized 
on the lines of the Imperial Forest Institute at 
Dehra Dun in India, the branches consisting of 
sylviculriire, botanical, wood technology, timber 
mechanics, seasoning, preservation and durability of 
timbers and entomology. Chemical investigations 
affecting forestry are undertaken by the Chemical 
Division of the Department of Agriculture, a grant 
being made by the Forest Department for this pur- 
pose. The Institute works in collaboration with 
Princes Risborough and also with the Malayan Rail- 
way Department and with the Civil Engineer, H.M, 
Naval Base, Singapore. The Forest Botanist, whilst 
on leave, spent some time working on a collection of 
Malayan speoimens at Kew, where, by the courtesy 
of the director, he was accorded assistance by the 
Kew Herbarium staff. An item of botanical interest 
is mentioned in the annual report for 1936 (Forest 
Research Institute, Kepong, 1936) referring to the 
Gunong Tahan E^qpedition. The ooUeotion made 
includes 144 numbers, mainly from the open padang 
of the mountain tops. Although this ooUeotion has 
not yet been completely worked through, it is said 
that *Ht is evident that, though it oonteuns very little 
that is new, it includes some nice material of 
rare species known only from tliis locality, e.g. 
Agathis flavescenst Eidl, and Qentkma 
Ridl.” 
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Forest Bibliography 

Two parts of the “Forest Bibliography to 1933“ 
have now been issued from tlie Department of 
Forestry of the University of Oxford. This work liae 
been compiled by Prof. R. B. Troup and his staff. The 
systematic referencing of current forest literature 
was commenced at Oxford in 1920, and continued 
joint ly by the Forestry Department and the Jmjjerial 
Forestry Institute after 1924. The object at first 
was to provide staff and students with facilities for 
keeping in touch with forestry literatme. Recently, 
in response to requests, publication was decided upon. 
The Bibliography comprises literature publislied to 
the end of 1933, and contained in the library of the 
Oxford Department of Forestry. Forest literature 
published on and after January 1, 1934, is being 
dealt with imder the decimal system of classification 
prepared by Dr. Flury and recently adopted by the 
International Union of Forest Research Organiza- 
tions. The Oxford Bibliography is said to comprise 
a fairly complete list of material published in English 
and a considerable amount of literature published in 
French and Gcnnan. Material from other countries 
is mainly confined to literature where an Englislj, 
French or German summary is api^onded. The first 
part opens witii a list of abbreviated titles and then 
gives the subjects of classification an At General 
Forestry ; B, Sylviculture ; U, Forest Protection ; 
B, Forest Utilization j B, Forest Mensuration ; F, 
Forest Valuation and Finance ; Q, Forest Manage- 
ment ; H, Forest Policy and Economics ; I, Meteoro- 
logy ; J, Geology ; K, Education and Research ; L, 
Terminology and Clossificaf ion of Information ; M, 
Engineering and Surveying ; JV, Botany ; 0, In- 
vertebrate Zoology ; P, Biography. Most of these 
branches ore divided into sub-hoods. 

The Strangeways Research Laboratory 

Th» investigations described in the report of the 
Strangeways Research Laboratory, Cambridge, for 
1936 fall into two main divisions : one is concerned 
with the growth and development of cells and tissues, 
or with their organization in the embryo ; the other 
deals with the action of radiations on the living cell, 
with the object of analysing their destniotive effect 
so that the different forms can bo used to the best 
advantage in the treatment of cancer. The methods 
of cell cultmo have found many applications in the 
work of biological and medical laboratories. The 
Strangeways Laboratory continues to attract workers 
from otlier centres, who go to Cambridge to obtain 
instruction and practice in a difficult and still rela- 
tively unfamiliar technique. The Trustees point out 
that the income of the laboratory is chiefly made uj) 
of grants from public bodies and corporations and 
donations from individuals, which cannot be regarded 
as permanent. The great need is an endowment to 
provide an income not necessoiily large but assured, 
so tlmt plans may be laid for the future in reasonable 
security. Additional space is required for the visitors 
to the laboratory and for the development of the 
work on experimental embryology, which has now 
reached a stage when expert assistance from bio- 
chemists is urgently needed. The Trustees express 
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the hope that a capital sum stiffioient to provide an 
extension to the piesent building may be forthcoming, 
os well as sufficient fhnds to provide the requisite 
additional annual income. 

Training in Business Administration 
Establishi:i> seven years ago, tlje Department of 
Business Administration at the London Bchool of 
Economics provides a post-graduate course extending 
normally ove r one year for men and women who intend 
to follow a business career. It has been found that 
such post-graduate students are of three main types. 
First, there are university graduates in economics, 
commerce or Modem Greats who require chiefly to 
learn tlie practical application of principles of which 
they ai*e already familiar. Secondly, tJiore aw 
graduates in modem languages and technical subjects 
such as chemistry and engineering who abeody have 
technical qualifications which would often enable 
them to obtain immediate employment without 
difficulty. Later on, however, os they rise to positions 
of responsibility, they may find themselves obliged 
to exorcise ffmctions of management for which their 
technical training by itself provides little prepara- 
tion. Training in business management should enable 
thorn to avoid many of the initial mistakes inevitable 
in a process of learning by trial and error. Thirdly, 
there are students who have already had considerable 
experience of business and who come or ore sent by 
their employers to widen their outlook and increase 
their capabilities. At first sight it would seem difficult, 
if not impassible, to frame a course which would ho 
equally suitable for these different groups, with their 
varying types of training and book^und. Ex- 
perience has shown, however, that given appropriate 
methods of teaching, the lack of homogeneity in the 
class is a source of strength rather than of weakness. 
The work is carried on mainly in a series of discussion 
classes, to which each student can contribute from 
his own special knowledge. 

Memorial to the late Viscount Grey of Pallodon 
The report of the Natural History Society of 
Northumberland, Durham, and Newcastle-upon- 
Tyne, presented at the annual meeting on October 26, 
states that the North Country Memorial takes the 
form of a simple inscription engraved upon the 
masonry of the Hancock Museum in Newcastle, near 
the entrance. An essential part of the memorial was 
the creation of an endowment fund which would 
help to ensure the oontinuanoe of the Museum itself, 
and this Memorial Endowment Fund now amounts 
to £6,166. The stun is none too large for its piurpose, 
but the fund is still open, and it is hoped that fiirthei 
donations will be received. The summary of accounts 
which is included in the report shows tliat the pay- 
meats for the past year exceeded the receipts by 
£52 19s. lOd. The Musexim itself is a valuable 
educational institution, and while the number of 
ordinary visitors is slightly down at 12,346, tbe 
increasing use made of the exhibits by classes of 
pupils from Newcastle Council Schools is encouraging' 
During the year, l,33t scholars visited the Museum 
with their teachers, and arirangssnciits have been 
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niade whereby pupilf» of the eohools mider the 
Northumberland County Education Oormnittoe may 
ehare in the advantages hitherto restricted to town 
children. 

Garden Plants from China 
An interesting account of the botanical xnoneers 
who first made known the wonderful flora of China, 
appears in the Journal of iho Royal Horticultural 
Society (62, Pt. 8, 347-361, August 1037). It is 
mainly a review of a “History of Eiu'opean Botanical 
Discoveries in China’* by E. Bretsohneider. The 
volume is one of the treasures of the Society’s Lindley 
Library, and the article is from the pen of Mr. F. i\ 
Stem. It was not until nearly 400 years after Marco 
Polo’s celebrated journey that Europeans took an 
interest in the decorative plants of China. Domonicus 
Farenin first mentioned Wietaria chinenais in 1 698, but 
Father Pierre d’lncarville w$w probably the first 
botanical collector in China, about half a century 
later. It was not until the early x)art of last century, 
however, tliat Chinese plants began to find tlieir way 
into European! gardens ; previous collections had 
been for herbarium material. The work of Dr. Abel, 
John Reeves, Robert Fortune, Dr. Hanoe, Father 
Armand David, Father Jean Marie Delavay, Nicolai 
Prxewalski, Dr. Augustine Henry and other iiu 
vestigators of last century, is described. The account 
of their collections makes interesting reading, and 
the plants they introduced are among the greatest 
contributors to garden beauty. 

Tokyo Earthquakes of 1936 
Th» last Seiemomelric Report issued by the Earth, 
quake Research Institute completes the list of earth, 
quakes felt in Tokyo in 1936. In addition to the 
central station, there are eleven others at various 
distances up to eighty-four miles from Tokyo, and 
the records obteuned at these stations have enabled 
the position of the epicentre in all the earthquakes, 
and the focal depth in all but three, to he determined. 
The year 1936 is notable on two aocoimts. It is the 
year of fewest earthquakes in the district since the 
network of stations was formed, the numl>er being 
only 81, or less than half the average number (64) 
in the preceding twelve years. Also, more than hedf 
the centres were submarine, 14 lying beneatli the 
Paoiflo Ocean, 4 below Tokyo Bay, and only 13 under 
land. The depth of focus ranges from 15 km. to 80 
km., the average being 45 km. None of the earth- 
quakes was of destructive strength, but in one — that 
of November 3— the shook was of degree 7 of the 
Bossi-Forel scale or strong enough to throw down 
ornaments, vases, etc. Indeed, only four of the 797 
earthquake in the thirteen years were strong enough 
to cause slight damage to buildings. 

The Rubber Research Institute, Malaya 
Tmm year 1937 vrill stand out in the history of the 
Rubber Beaeoroh Institute, Malaya, as it marks the 
b^giiming of a second decade of activity and was the 
occaaiou of the oooupation of new premises. The 
purpose and recent work of the Institute are well 


described in an illustrated booklet and the annual 
report for 1986, both of which liave recently lieen 
published (Kuala Ltimpur ; The Institute). Research 
work is carried out in four main divisions, botanical, 
pathological, chemical and soils respesetively. Many 
of the investigations are necessarily made in the field, 
both at the Institute’s Exporimontal Station and also 
on, and in co -operation with, a large number of 
estates throughout Malaya. Retrenchment of staff 
during the slump and a disaatroxis fire in 1936 
seriously curtailed the activities of the Institute, but 
a period of cxj>an8ion is now coming into being, and 
the rapid development of the advisory work is good 
evidence that this service is appreciated by estate 
owners and small -holders alike. 

Deep Well Drilling 

At the Rumanian Branch of the Institution of 
Petroleum Teclmologists, on November* 27, a dis- 
cussion was held on problems of deep well drilling. 
(J, Imt. Pet. Tech., 23 ; 1937). Mr. G. Elias opened by 
summarizing the points he considered most influential 
in successful drilling to depth. Acicidents must be 
avoided at all costs, and the only way to safeguard 
against them is by provision of suitable equipment, 
drillers and crews. Mud conditions must be good, as 
they are invariably reflected in the condition of the well 
itself. Tile ultimate cost of the well and drilling time 
are largely dependent on the selection of a suitable 
casing programme, and this should be drawn up in new 
areas immediately the necessary information is avail- 
able from first wells. An adequate steam supply should 
be available on the site, not only to reduce the time 
f«ict<)r, but also to ensure that a big volume of mud 
is circulated. Pai*ticular cam should be taken to see 
that adequate derricks are employed and also that 
their foundations are such as to prohibit uneven 
settling. 

Maternal Mortality 

Tbb Ministry of Health has issued two reports 
ui>on this subject, namely, (a) “An Investigation into 
Maternal Mortality in England", and (6) “Maternal 
MoHality in Wales" (London : H.M. Stationery Ofllce. 
5^. 6d., and 2^. 6d., respectively). The national 
average for maternal mortality has remained for a 
number of years in the neighbourhood of 4 mothers 
per 1,000 live births, despite great expansions in 
maternity services and remarkable improvement in 
the general health of the community. The provisional 
figures for 1936 show a slight decline, the rate for 
that year being less than 4. In many districts in 
England and in Wales, however, the maternal 
mortality rate is higher than the overage, being 5 or 
more, and the two reports survey the oiroumstonoes 
that may be responsible for this excessive mortality 
in England and Wales, and the measiires that may 
be token to reduce it. The rate is generally higher in 
industrial areas and lower in rural ones. The first 
report deals more fully with prevention, and a section 
is devoted to the subject of abortion. Attempted 
abortions appear to be frequent and on the increase, 
as well as to be responsible for a number of deaths 
from puerperal sepsis. 
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Safe Catgut for Surgical Use 

RHrKBBNCB has been made on two or throe oooaeiong 
in Natobb to the risk of tetanus arising from the 
use of imperfectly sterilized catgut for surgical liga- 
tures. In order still further to reduce the risk of 
tetanus infection* the Minister of Health has is8\ied 
new regulations which require all surgical ligatures 
and sutures, including catgut, that are not sold 
under the special licensing arrangements of the 
Therapeutic Substances Act, to bear a label stating 
in prescribed terms that efficient sterilization is 
neoessaiy before use (Statutory Rules and Orders, 
1937, No. 767, and Circular 1041. H.M. Stationery 
Office. Id.). Catgut which is sold imder licence 
under the Theraj>outio Substances Act is free from 
any possible risk of infection, as its manufacture 
is strictly controlled and it is properly sterilized before 
being put on sale. 

Bird Protection in Britain 

Dissatisfaotion has often boon expressed with the 
legislation by whiol^ birds are protected in Great 
Britain, although there can bo little doubt that the 
law has had the effect of increasing the number of 
some desirable birds and of extending the mirvival 
period of others which were becoming too scarce. 
The present code of bird protection laws is, however, 
too complicated and cumbersome, and in several 
respects it lacks provisions which would much 
increase its efficiency, so that time and again attempts 
have been made to consolidate the position. For 
those who are interested in the present position, 
portiotjlarly in view of the possibility of future 
legislation, a brief but informative summary of the 
Acts under which birds arc protected in Great 
Britain has been written by the editor of Bird Notes 
and Newst and a first instalment appears in the 
autumn number (voj. 17, 167 ; 1937). 

Bronze Bust of Sir Arthur Keith 

It is proposed to present Sir Arthur Keith with 
on excellent bronze bust of himself in appreciation 
of his work in the fields of anatomy, embryology 
and anthropology. Sir Arthur wishes to hand over 
the bust to tlie keeping of the Royal College of 
Surgeons, should it be found possible to seome it. 
The sum of £160 is required to pmohase the bust, 
and contributions are invite<l towards this amount. 
Clicques should be made payable, and be sent, to the 
seomtary of the Royal College of Surgeons, Lincoln's 
Inn Fields, London, W.C.2 {“Arthur Keith Bust 
Fund"). Sir Arthur Keith has been invited by the 
College to give a lecture on the ancient types of man 
which were discovered in Palestine some years ago. 
This lectine will be given in the College Theatre 
on February 14, 1938, and it is proposed to present 
him with the bust on that occasion. 

Announcements 

The following awaifds l\ave recently been made by 
the Royal Aeronautical Society ; Simms Gold Medal : 
to Dr. N. A. de Bruyne for his paper on “Plaatic 
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Materials for Aircraft Canstruotion" ; Taylor Gold 
Medal : to G. Mead, for bis paper on “Power Plant 
Trends ; Wakefield G<M Medal : to Dr. G, V. Laoh- 
man, for his paper on “Aerodynamic and Structural 
Features of Tapered Wings" ; Edward Busk Memorial 
Prize : divided between Major B. C. Carter, for his 
paper on “Airscrew Blade Vibration", and A. G. 
Pugsley, for his paper on “Control Surface and Wing 
Stability Problems" ; Pilcher Memorial Prizes : to 
A. J. Hanson, for his paper on “Critical Speeds of 
Monoplanes", and C. O. Vernon, for his paper on 
“Aircraft Performance Estimation". 

At the ordinary meeting of the Institution of 
Electrical Engineers hold on December 16, an oil 
painting of Mr. Sydney Evdl’shed, by George ECar- 
oo\irt, R.A., was presented to the Institution. The 
painting was sub^ribed for by the many business 
associates and admirers of Mr. Everahed, to com- 
memorate the fiftieth anniversary of liis entry into 
the electrical industry, and it was formally presented, 
on their behalf, by Lieut. -Col. W. A. Vignoles. 

At the annual general meeting of the London 
Mathematical Siwiety on November 18, the following 
were elected officers and council for the session 1937- 
38 : President : Prof, E. A. Milne ; Vice-Presidents : 
Prof. G. B. Jeffery, Miss M. It, Cartwright, Mr. J. 
Hodgkinson ; Treasurer : Dr. A. E, Western ; 
Librarian : Prof. H. Hilton ; Editor : Prof. G. N. 
Watson ; Secretaries : Mr. F. P. White, Mr, W. L. 
Ferrar, At the December meeting, the Council 
received with great regret the resignation of Mr. 
W. L. Ferrar from the office of secretaiy, as 
from January 1, 1938 ; Mr. P. Hall, King's 
College, Cambridge, has been appointed to succeed 
him. 

The twenty-sixth annual Conference of EduoationcJ 
Associations will be held in University OoDege, 
London, on Jwiuary 3-10 under the presidency of 
the Right Hon. Sir Kingsley Wood, M.P, On January 
4, Sir Kingsley Wood will deliver his preaidenti^ 
address entitled “Education and Health". A joint 
conference on “Health in the Schools" will be held 
on January 6. Further information can be obtained 
from the Conference Secretary, Gordon House, 29 
Gordon Square, W.C.l. ^ 

The Carnegie Institution of Waahtngion has issued 
a oatalogue of its publioations, eit^ter issued or in 
press, consisting of a ntunerioal list and a classified 
list arranged under subjects, With brief descriptive 
notes on the publications listed. A few copies of the 
publications still in print are reserved for sale at 
prices quoted, and those out of printoan becmisulted 
in certain libraries throughout the world in which 
they were deposited on pt^eation. A list of these 
libraries is obtaraabie on request. Subjects covered 
by the catalogue inch;de astronomy, botanyr ohem* 
istry Band physios, engineering, genedos^ fcfikJore, 
geology, mathematios, nutrition, philology, terrestrial 
nui^etiam and iKOology. ' 
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Letters to the Editor 

Th^ EdxUjT doen not hold himaelf reeponaible for opinions expressed by his correspondents. 
He cannot undertake to retump or to correspond with ike writers of, r^ected manuscripts 
intended for this or any other pari of Natork. Ho notice is taken of cmonymous communications. 

NoTKS on points in 80MK OF TOIS WHBK*8 LHTTBBS APPEAR ON P. 1102. 
COEEESPONBENTd ABE 1NVITB0 TO ATTACH BtHILAR BUMMARIES TO THRIB OOMM0N1OATIONS. 


Divided Aurora Rays with one Part in the Sunlit 
and another in the Dark Atmosphere 

On October 1 1 lewt a fine aurora was photographed 
from eight of my aurora stations in southern Norway. 
Tlie stations Kongslwrg, Tomte and Askim, forming 
a triangle with sides 105 1cm., 80 km. and 85 km., 
worked together with my station on the eastern roof 
of the Oslo Observatory ; all four were connected 



Fig. 1. 

Divinan aurora rays at 19h 55in photooeaphbd 
from Konosbrro, by Mb. Busenodab. 

by telephone and took simultemeoua piottu’cs in 
continued succession as rapidly as possible. Three 
other stations, Tuddal, Lillehammer and Oscarsborg, 
forming a triangle with sides 178 km., 169 km, and 
101 km., were in the same manner connected with 
my other station on the western roof of the same 
Observatory and worked independontly of the first set. 

Among the sixty -five successful sets of aurora 
pictures taken this night there are some of unusual 



Fig. 2. 

Tot same bays photoobapoto as in fio. I photo- 

0RAPBED SIMUXTANJBOUStY FROM T6MT», BY Mr. 
A13OTT T6 mte* 

interest showing high aurora rays divided by a dark 
spBoe vriiere ttio rays are penetrating the boundary 
Atween sunlit and dark atmosphere, A similar case 
of i^is rathm- infi^eqnent phenomenon, on March 
16-^10^ 1920, has earlier horn published in Natote^ 
!Da Figs. 1 and 2 are seen two of the four airaul- 
taneoua piotnrea tfideen on October 11, 1937, at 


19h 55m 7» G.M.T. from my stations Kongsborg and 
TOmto, baso-line 105 km. Fig. 3 is an explanatory 
sketch to the Kongsborg picture. 

The two other simultaneous pictxires from Oslo and 
Askim show the same features ; tliere can therefore 
be no doubt that the lower rays are the continuation 
of the upper ones. Due to the long base-line, the 
parallaxes are good, about 5®, in spite of the great 
distance to the rays. In fact they were lying about 
1,000 km. away, over a region at 68® latitude and 
longitude east of Greenwich, to the west of 
the Lofoten Islands. 



Fig. 3. 

Sketch of the Kongsbero pioturk. 


The upper rays, which had a rather red tint com- 
pared with the lower ones, hod their base points 415* 
480 km. above the earth, and their summits reached 
to about 626 km. These rays were situated in full 
sunshine. The continuation of the rays downwards 
went from about 360-400 km. down towards the 
horizon, where they can be followed to about 176 km. 
above the earth. They were all in shadow. 

What is most remarkable, however, is the dark 
space between the upper and lower parts of the rays, 
comprising the boundary between sunlit and dark 
atmosphere. It seems as if the light of the rays is 
extinguished in the vicinity of this boundary and 
reoovors again lower down. 

This phenomenon is rather infrequent, and lasted 
only a few minutes. On a picture taken one minute 
later, the lower parts are much weaker. This last 
picture gives, however, a valuable check on the 
height measurements. In fact, by a pure chance, 
the rays hi^penod to be photo^aphed by all eight 
stations almost at the same time, and a calculation 
with the formidalde basedine Tuddal-Lillehammor of 
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178 kxa. garVe very nearly the same height ae the 
calo^ilation with baae Kong8b©rg-T6mte» namely, a 
height of 410-450 km. for the base points of the enn- 
lit parts of the rays. 

The last traoes of sunlit aurora rays were photo- 
graphed at 20h 14*® G.M.T., four hours after sunset 
in Oslo. These were lying about 400 km. south-west 
of their former position and their base points were 
also near the earth*s shadow, more than 400 km. above 
the earth. The lower parts did not appear this time. 

A spectrum was taken of these sunlit rays on a 
panchromatic plate Agfa ISS. The plate was first 
exposed from 10^ 65*® to 19^* 68*® on the rays just 
under p and y Ursae rnajoris, and then from 19*' 68*** 
to 20** 15*** on similar rays to the loft of t] and 5 of 
the same constellation, In this spectrum the lino 
6900 A . is by far the strongest ; next come the linos 
6677 A., 0660 A,, as in the spectrum obtained on 
October 16 last year®. 

These phenomena of simlit aurora rays are very 
remarkable and their closer study may throw new 
light on the physical state of the upper atmosphere. 
It would be of interest to do experiments on the 
possible action of light, in |jartioular ultra-violet, on 
the light phenomena of corjniscular rays in rarifiod 
gases, to solve the problems which these sunlit aurora 

rays present to us. ^ ^ . 

Card Stormkr. 

Institute of Theoretical Astrophysics, 

University* Blindem, 

V. Aker, Norway. 

• SWnner, C,, ‘‘Now Kvldenoe of the Action of Sunlight on Aurora 
Rays'*, Naturk, Juno 8 , 1929. 

• NATimsi, 1519, 584 (AptU 8, 1937) 


Mechanism of Optical Sensitizing of Silver Halides 
by Dyes 

It lias not been definitely settled whether optical 
sensitizing involves a diemical decomposition of the 
dye. The observation of Lesoynski* tliat some twenty 


atoms of silver could be obtained (for a certain 
exposure) for one dye molecule indicated that either 
a ^physical* transfer of energy is effected, or else 
a chain reaction, with regeneration of tlie dye 
molecule* 


Bokinik and Iljina® have published results to 
somewhat the same e:^ect ae those of Lescyneki. 
Working with silver bromide sols sensitized with 
erythrosin, they found a continued linear growth of 
silver atoms with number of erythrosin molecules 
added to the sol, and* according to the oxposiu^* 
yields of four to fifteen atoms of silver per molecule 
of dye. 

In repeating and extending the procedures of 
Leecynski and of Bokinik, we Txave obtained results 
which, while in agreement on some points, diveige 
widely on others. In our first experiments with a 
simple silver halide hydrosol (stabilized with slight 
bromide ion excess and sensitized with erythrosin) 
the dye was found to bo destroyed progressively with 
exposure to light* and the number of silver atoms 
formed was between one and two per dye molecule 
disappearing. This was obtained in approximately 
monochromatic light 6400 A., cutting out the blue- 
violet light. However, cluxjk observations showed 
that the <lyo also disappiwod on exposure to the 
blue-violet light absorbed by silver bromide, eliminat- 
ing the green light absorbed by the orythrosin-silvor 
halide complex. This could only be due to the photo- 
lytically produced bromine attacking the dye. On 
rejxoating the experiments in green light (5460 A.) 
with the blue-violet excluded, but with adequate 
halogen acceptors present (acetone semi-oarbazide, 
phenol) the result obtained was : The adsorbed dye 
was not destroyed by the light absorbed, but bromide 
ions were converted to bromine, silver ions to metallic 
silver, progressively with exposure. (The reaction, at 
first linear with time, slows down as the surface is 
exhausted.) 

In the case of erythrosin, the evidence is that by 
no mosms all the dye molecules adsorbed are active 
photolytically. The amount of silver produced by a 
given exposure increases rapidly at first, with increase 
of adsorbe<l dye, but reaches a limit long before 
adsoiption saturation. In the case of basic (poly- 
methine) dyes, the limit of the photolytic yield may 
coincide approximately with ad- 
sorption saturation. A photo- 
chemical equivalent (silver atoms 
formed per quantum absorbed) of 
about 0*3 was found in the case 
of erythrosin. The photographic 
efficiency of erythrosin, in terms 
of photographic sensitivity as a 
function of dye adsorbed, closely 
paredlels the photolytic yield, as 
shown in the accompanying curves. 

While our roeults oonfinn those 
of I.ie8oynaki, and of Bokinik and 
Iljina, In demonstrating that a 
single molecule of adsorbed dye 
can give rise to a large numl^r 
of silver atoms (depending upon 
exposure, etc.) they differ widely 
from those of the latter authors 
in the observation of an early 
limit to the photochemical yield 
as a function of degree of ad- 
aozption. These authors make 
no mention of the addition of a 
halogen acceptor ; in the absence 
thereof we get no such yields of silver atoms, and find 
the dye to ^ destroyed. Our principal result is that 
the optically sensitizmg dye facilitates the transfer 
of an electron from a brardde ion to a silver ioa, 
without undergoing decompositian itselfl 
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this might be expreseed m 

E* (activated), 

Br“- 0 4- Br, 

0 4- Ag+ Ag (met.), 

the (jiiantiun Av being absorbed by the erythrosin 
adsorbed to the silver halide, and being much 
smaller than that required to effect the transfer 
directly. 

A fuller discussion of this process together with 
details of tlie experimental and analytical procedures 
will be publish^ elsewhere. 


Besearch Laboratories, 
Eastman Kodak Company. 
Rochester, N.Y. 

Nov. 5. 


vS. E. Shkppabd. 
R. H. Lambert. 
R. D. Walker. 


» Lftncynski, W., Z. win. Phot, 261 (1026-27). 

• Bokiuik, J. I., ana IlJlnA, Z. A., Aeia phyticochimim, U.R.S.S,, 
3, 383 (103(>). 


Cozymase in Invertebrate Muscle 

Recent work from the institutes of Meyerhofs and 
von Euler* has demonstrated the important part 
playe<i by cozymase in muscle glycolysis. Cozymase 
has now been quantitatively dotormined in, and 
isolated in a piu’e form from, mammalian muscle*. 
In muscle, as in other tissues, cozymaso is present 
partly in the reduced, dihydro form in equilibrium 
with the oxidized form, 35-40 per cent of the total 
oozymase in mammalian muscle being in the reduced 
form*'*. 

An interesting feature in the physiology of oozymase 
is its rapid inactivation by tissue enzymes after the 
death of the organism*. Its distribution in living 
tissues has been reviewed by von Euler*. 

Wo have now determined the oozymase in the fresli 
musculature of marine invertebrates from various 
phyla as well as its autol 5 rtio inactivation by the 
minced tissue. The technique has been described 
elsewhere*'•*^ As standard, highly purified oozymase, 
kindly supplied by Dr. P. Ohlmeyer, has been used. 
The accompanying table siumnarizes the results. 

('OZVMAHK tN FHEHH MlTgOliK 


by those muscles capable of swift or sustained 
vigorous activity. 

In Metridium, Echintta and Holotfmria the pyx'o- 
phosphate P is also lowest, ranging from a trace to 
0*2 mgm. PgO| per gm. fresh muscle as against 
0*5~1*0 in the other groups. 

It seems interesting that the ratio of the oxidized 
to the reduced form is fairly uniform and within 
the limits of that in marmnalian musculature. The 
amount of enzymic inaotivation during 4 hoiirs 
autolysis at 18® has also been found to l>6 fairly 
uniform, ranging from 30 to 50 per cent of the 
cozymase originally present. This is definitely lower 
than in mammalian musculature, where it rangt^ 
from 80 to 95 per cent*-*. 

This work has been done while one of us (S. O.) 
was holding a Ray Lanlcester investigatorship. 

S. Ochoa. 

C. G. OCJHOA. 

Marine Biological Laboratory, 

Plymouth . 

Nov. 26. 

‘ Meyerhof, 0„ and Ohlmoyor, P., liioefum. Z.. 290, 334 (1037), 

• V. Euler, H., Adlor, K., GOnthor, 0., and HelWrOm, H., Z. phy$i 0 l. 

MS, 217 (1037). 

•Ochoa, 8,, Siochvm. J?., 892, 68 (1037). 

• V. Ifiuler, H., and Hdwinkel, H., N(Umwi$$., 88, 260 (1037). 

« V, Eulor, Hi, d. Physiol., 88, 1 (1036). 

• OlUmeyer, P., Biochem. Z., m. 212 (19.30). 

Mlhlmoyer, P., and Ochoa, S., J9ioeA«m. Z., AM, 338 (1937). 


Phylum 

Speolcs 

Musolo 

Struoture 

Oxidized 

form 

Reduced 

form 

OxldIaed + 
reduoad 
forme 

Per oout 
reduced 
form 

UoelanteratA 

Mflfuliim feniU 

Dermowuscuhfcr (K)at 

Mixed 

0-022 

0 008 

0-030 

27 

Oophyros 

Phitec^mm vtUyare 

Ketraotore of probuRcb 

Smooth 

— 

— 

0-174 


Arthropoda 

Bofttarui vulyarU 

Tail 

Striated 

0-280 

0-170 

0*450 

38 

MoUubca 

Ptetm maoiimut 

Adductor 

Striated 

o-uo 

0-000 

0*230 

41 


Oftna fdulit 

Adductor 

Smooth 

0-187 

0-m 

0*821 

42 


JBterinum undatwn 

Oolumellar 

Smooth 

0-m 

0-060 

0-201 

84 

fi 


Mantle 

Smooth 

0-220 

0-170 

0-300 

44 

SohlnodennaU 

B^inut neuientui 

Jaw 

Striated j 

0-073 

0-088 

0-181 

45 

it 

Holothurin niffta 

Longitudinal batHlK 

Smooth 

0-026 

0-008 

0*034 

23 


A New Oxidation Catalyst 
CoBNZVMBS I and II occupy pivotal positions in 
biological oxidations. The great majority of meta- 
bolites in animal tissues are oxidiz^ through the 
intermediation of these coonzymos. But whereas 
the mechanism of the reduction of the coenzymos by 
dehydrogenase systems is well understood, the 
physiological mechanism of the oxidation of reduced 
coenzyme I or II has been obscure. 

The reduced form of ooenzyme I is oxidized 
extremely slowly by methylene blue, flavin, cyto- 
chrome c, etc. If a pliosphate extract of washed and 
ground muscle tissue is added to a mixture of reduced 
coenzymo and one of these carriers, the rate of 

oxidation of 

(m«m. per gm.). reduced co- 

enzyme is 
increased 
some twenty- 
fold. We 
have frac- 
tionated this 
extract by 
oentrifuga- 
t i o n and 
have found 
that the in- 
sohible sedi- 


Although its concentration varies widely, cozymase 
is jpresent in all the muscles examined. In the jxiwer- 
ful striated tail musculature of Homarua and in the 
smooth mantle snusolo of Sepia^ its concentration is 
as high as in mammalian muscle*. Not much differ- 
ence in concentration is found between striated and 
smootli mtisoles. This is particularly exemplified in 
the adductors of Pectm and Gsfrsa. The smallest 
ooncentratians are found in the ooslenterate Afe/ndium 
and in the two ^resentatives of the echinodmns 
eaEamined. The higher concentrations are thus shown 


mont con- 
tains the factor which catalyses the oxidation 
of reduc^ ooenzyme I. The insoluble particles 
with which the factor is associated can be washed 
exhaustively by repeated suspension in water 
and oentrifu^tion without any loss in activity. 
The factor is destroyed by exjjosure to 62® for 
16 min., by precipitation with acetone or by 
drying. 

The lactic dehydrogenase system as prepared by 
Green and Brosteaux^ rapidly catalyses the oxidation 
of leiotate by means of flavin, methylene blue and 
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other carriers. The stages in these oxidations may 
be sxmuharized as follows : 

lactate coenzymo I ► carrier. 

The arrows indicate the direction of transfer of 
hydrogen. The dehydrogonaae is involved only in 
catalysing the oxidation of lactate by the coenzytne. 
The fact that the overall reaction is very rapid must 
therefore mean that the oxidation of reduced 
coeaxzyme by the carrier is not the slow spontaneous 
process referred to above, but that it is definitely 
catalysed. The lactic dehydrogenase preparation 
con be resolved by various methods into a water- 
clear solution containing the dehydrogenase and a 
suspension of insoluble particles containing the 
coenzyme factor. Neither solution alone can catalyse 
the oxidation of lactato by methylene blue whereas 
both together rapidly do so. Tiiia resolution of the 
two catalytic components has been accomplished 
with practically every coenzyme dobydrogenoee 
system known in animal tissues ; for example, lactic, 
i^ic, p-hydroxybutyric, alcohol, hexosemonopbos- 
phate, triosephosphate and triose. 

Thus for the oxidation of metaboliioe, in coenzyme 
systems at least two catalytic agents are required ; 
(1) the sohible dehydrogenases which catalyse the 
oxidation of the substrate by the ooenzymo and (2) 
the insoluble coenzymo factor which catalyses the 
oxidation of reduced ooenzyme by the carrier. 

The studies of Keilin have demonstrated that the 
oxidation of practically all metabolites directly or 
indirectly proceeds via the cytochromes. Hitherto, 
no satisfactory link has been found between ooenzyme 
systems on one hand and the cytochrome system on 
the other. Recently Dowan and Green described a 
ooenzymo oxidase in animal tissues which catalysed 
the oxidation of reduced ooenzyme by molecular 
oxygen*. We have succeeded in resolving the so- 
called coenzyme oxidase into three insoluble com- 
ponents, (1) the coenzyme factor, (2) cytochromes a 
and 6 and (3) cytochrome oxidase. \^at we con- 
sidered to l>e a direct oxidation of reduced ooenzyme 
by molecular oxygen is really a two-stage process, 
namely, oxidation of reduced coenzyme by one of 
the cytochrome components (probably a)* and oxida- 
tion of reduced cytochrome by molecular oxygen. 
The coenzyme factor catalyses the first oxidation, 
and the cytochrome oxidase catalyses the final 
reaction with molecular oxygen ; 

coen^jynic cyti^chrome 

lactate ►coenzym o — > cyt oclu*omes ► Of 

factor oxl(laM> 

Since the cytocliromo oxidase is poisoned by cyanide, 
the overall reaction does not take place in presence 
of dilute cyanide. 

The ooenzyme factor is not identical with flavo- 
protein or any known carrier. Strictly speaking, the 
coenzyme factor is a dehydrogenase which speci- 
fically catalyses the oxidation of reduced ooenzyme 
by carriers. It is interesting to note that whereas 
flayoprotein, like the ooenzyme factor, catalyses the 
oxidation of reduced coenzyme by carriers in pure 
solutions, it shows practically no* activity as factor 
in any of the animal ooenzyme I dehyc^ogenase 
systems we have studied. This paradox is diffloult 
to explain. j_ ^ jjewan. 

D. E. Gbben. 

(Beit Memorial Research Fellow), 

Institute of Biochemistry, 

Cambridge, 
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Influence of Hydrogen and Water Vapour upon the 
Combusdon of Carbon Monoxide Mixtures 
It is well known that the addition of hydrogen 
and water vapour to inflammable carbon monoxide 
mixtures »i)eocL8 up the rate of flame travel. Experi- 
ments now in progress show that the flame tempera- 
tures determined by platinum thermometry also are 
increased. 

The influence of hydrogen will be clear from an 
examination of Table I, in which ai'e given the flame 
temperatures developed after the combustion of the 
mixtures (26 — x) per cent CO + z per cent H* -f 75 
per cent air when z is increased from 0 to 5. 


Tablb 1. 


ror<?ent.a»ite 

hydroKcii 

Flaiiio 

tt'mi>erttfcnrr C C.) 

Lutent omTRy 
(ptT cent) 

() 

1650 

20 ‘6 

1 

1705 

17*6 

2 

1725 

16 '5 

3 

1736 

15'6 

4 

17-15 

15 0 

5 

1760 

U'5 


It will be seen that there is a marked increase 
in flame temperature when hydrogen replaces a little 
of the carbon monoxide. A 1 per cent replacement 
increases the flame temperature by 66® 0. A 6 per 
cent replacement increases the flame temperature by 
100® C., in spite of the fact that there is a decrease 
of 26® C. in the ideal calculated flame temperature. 

In a previous letter^, it was stated that an addition 
of about 2 per cent water vapour to a carbon 
monoxide - air mixture had very little influence upon 
the flame temperature attained, but since the water 
vapour was added to the mixture tlie (quantity of 
combustible gas was reduced. When the proportion 
of combustible gas is kept constant, and water vapour 
is added at the expense of the air alozie, the flame 
temperature increases substantwdly. This may be 
seen from Table IT, in which are given the flame 
temperatures after combustion of the mixtures, 
25 per cent CO -f y per cent H*0 -f (75 — y) per 
cent air, where y is increased from 0 to 2*14. 


n. 


Water vapour 
(per cent) 

Flame 

tempemture ('*C.> 

l.atent eoergy 
(per oeut) 

0 

1660 

20-6 

0*87 

1676 

19*5 

1*50 

1690 

18-^ 

2-U 

1700 

I 17-6 


In all the experiments, combustion took place at 
atmospheric pressure. 

The latent energy, which is expressed as a per- 
center of the heat of oombustion in the tables, 
resides, we believe, in the long-lived metastable 
molecules formed in the flame front. Small quantities 
of hydrogen aiid water vapour would c^pewr to reduce 
the number of the metastable molecules fonned 
during the combustion of dry carbon monoxide 
mixtures, 

W. T. David, 

B. Buon. 

Engineering Department, 

University, 

Leeds. 

Nov. 26. 

ISS, 289 (r*b. ti 1987). 
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Sound-Films as Di^ction Gratings for the Visual 
Fourier Analysis of Sound-Waves 

It may be of interest to give a preliminary account 
of what I believe to be a new method of producing 
acoustic spectra. The method, which is to employ 
the striations on **variable*density” sound-film os a 
dif&action grating for monochromatic light, permits 
an instantaneous separation of sound into its com- 
ponents which is a:^ogoiis to tlxe directness with 
which a spectro8Cpi>e analyses light. If sound-film 
is modulat^ by a pure tone, a visual approciatioii of 
frequency is clearly possible, the di£&aetion angle 
increasing with frequency. It might be anticipa^ 
that in the case where nxunei'ous frequencies ai'c 
present, the diffraction pattern might contain a con- 
fused aeries of combination frequencies, after the 
manner of the ‘ghosts’ which appear with imperfect 
difiraotion gratings possessing extraneous t>oriodioities. 
A further complication might bo oxpocted fixnn the 
fact that the range of frequencies recorded on the 
film extends over at least seven octavos, producing 
a correspondingly great overlapping of orders of 
spectra. 

Theoretical investigation, however, reveals a veiy 
interesting state of afiairs, which is briefly outlined 
Ijelow. Some of the conclusions are not new, but 
they are re-expressed because of their present applica- 
tion, and because they i*epreeent a departure from 
the traditional view of optical gratings. 

(а) 7'he Fraunhofer diffraction efioct aoliieves as a 
physical process the same integrations tliat furnish 
the amplitudes and phases of the temis of a Fourier 
series. The fimction which the series represents is the 
variation of the light -amplitude on traversing the 
grating, which may be called for brevity its trans- 
parency curve. 

(б) toie customary orders of spectra 
of an optical grating represent the har- 
monics present due to the abrupt dis- 
continuities in the transparency curve, 

(o) A sound-film with a purely sinu- 
soid^ variation in the amplitude of the 
light transmitted will give rise to a first- 
order diffracted beam only ; a film with any number of 
such periodicities supeipos^ will give one diffracted 
beam for each component and no others. 

There is thus no question of orders overlapping, 
and furthermore, if ghosts a|^>ear, they are merely a 
proper indication that a component of one ftequenoy 
has been modulated by another frequency, the ghosts 
arising in the same way as the upper and lower side- 
bands which occur in wireless. C^e of the possibilities 
suggested by the theory is the analysis of transient 
sounds. Ti&ing as the simplest case a piue tone of 
short duration, the record on the film acts as a grating 
of limited resolving power, and the resulting spread 
of the diffracted beam is just such as corresponds 
to the frequency range required to form tlie original 
’wave-pocket’. 

It is necessoxy to employ for the recording appara- 
tus a light-shutter the response of which is propor- 
tional to the square of the amplified audio-frequency 
current (for example, a shutter operating on the 
dynamometer principle) in order' that the amplitude 
and not the intensity of the transmitted light may 
follow the wave-fbrm of the sound pressure. 

A simpls lucparinm illustrates the way in which 
a ootxq^ex wave-form can be dialysed by.this method. 
If iafosfoienee^^fr^ are formed on a photographic 
plate a mercury arc, each actinic wave-togth 


of the source impresses a different set of sinusoidal 
bands upon the plate. The developed plate used 
as a grating with a Bodimn lamp as source reproduces 
the lines of the mercury spectrum in yellow light, 
but in the first order only. 

A fuller accoimt of this work will be presented for 
publication elsewhere. 

D. Bkown. 

Department of Physics, 

Auckloiui University College, 

Now Zealand. 

Oct. 29. 


Adiabatic and Isothernul Compressibilities of 
Heavy Water 

About 50 grams of heavy water supplied by 
the Norsk Hydro -Elektrisk Kvcwlstofaktieselskab os 
99 '2 x>cr cent p\ire (cP^ ==» 1*1040) has been used in 
the present investigation. The refractive index of 
the sample has been found to be 1 *3278 for the D line 
at 30® C., wliich may be compared with 1*3276 given 
by Luten^ under the same conditions. Using a 
piezometer made of soda glass and similar in oon- 
stiuction to that employed by Tyrer* and recently 
by Doksliinamurti^, the adiabatic compressibilities 
of heavy and ordinary water are determined, Tyrer’s 
val\ie for ordinary water is also given below for com- 
parison. The specific volume, its variation with 
temperature and the specific heat in each case are 
taken from the existing literature and used for 
calculating the isothermal compressibility with the 
help of the well-known thernwdynamioai equation, 
Smiill variations in these do not appreciably affect 
the result, and hence the degree of accuracy with 
which they have been determined is of little 
consequence. 


The compressibility of heavy water is nearly the 
same as that of ordinary water, and the ratio of the 
isothermal to the adiabatic compressibility is very 
close to unity as in the case of water. The alx»ve 
figures also enable us to pr^ct that the intensity 
of the Bayleigh scattering in heavy water will be 
of the same order as that in ordmary water. 

8. Bhaoavaotam. 

B, SxTNDABA Hama Rao. 

Department of Physios, 

Andhra University, 

Wedtair. 

Oot. 28. 

40 , 161 < 1984 ), 

V. Chm. Soe., 196, 2684 (1914). 

• Prwr, Ind, Acad. Sci., 5, 385 (1937). 


Drift of Net Assimilation Rate in Plants 

In a recently published noteS the effect of age on 
net assimilation and relative growth -rates in the 
cotton plant is discussed. Although details* of the 
experiments have not reached me, It is evident from 
the note that 0. Y. 8. Heath’s results conflict with 
data already publishad»»* from this laboratory. In 
the experiments with cotton, no general rise or fall 
in the net assimilation rate (dry wei^t basis) was 




Tewp. 

Spec, vol. 

dVjdT 

C;> 

^XlO* 

dr xlO* 

Water 

Tyror 

30 0 

1*00434 

0*000304 

0*9970 

44*5 

45*2 


Authors 

20-2 

X *00484 

0*000304 

0*9979 

45*0 

46*6 

Heavy water 

Authors 

29*5 

0*9128 

0*000277 

1*003 

42 0 

42*6 




1100 


NATURE 


December 2S, 1937 


fcnmd up to tlie time of flowering and, although it is 
admitted that the abBonce of such a ^ift wi^ time 
is not proved, Heath olairxiB that hie data oondrm the 
findings of Gregory*. The latter found the net 
assimilation rate (area basis) to be independent of 
time up to maximum leaf area in barley, and he 
accounts for 80 per cent of the variation of hie data 
in terms of the variation in external factors, 

In our own experiments with Sudan grass and 
there are marked significant falls with time in 
the net assimilation rate or unit leaf rat<? (dry weight 
basis) before flowering. With the tobaccjo plant, too, 
unpublished data from this laboratory show very 
rapid falls in net assimilation rates with time on 
either dry w^oight or area bases. That the falls are 
not solely due to on effect of temperature is clear 
from the fact that the oats* were grown under con- 
ditions of steadily rising moan daily maximum tern- 
peratures. With the Sudan grass* also* temperatxm^ was 
rising during a portion of the period before flowering. 

Where the dry weight basis is used, a progressive 
increase in the fibre content of the leaves would 
partly account for a fall in the net assimilation rate 
with age ; tliis points to tlie inadequacy of the dry 
weight basis for comparative measurements. It is 
also possible that the use of leaf area as a basis for 
the expression of metabolic rates introduces time 
drifts of a complicated kind. 

The data from this laboratory call for tether inter- 
pretation, and to this en<i analytical work is already 
m progress. 

R. F. 

Waite Agricultural Research Institute, 

University of Adelaide. 

Nov. 8, 

' Hesth. 0. V. S., Atm. Hot., N.S, 1, 666 (im). 

* Heath, 0, V. 8., ,/. Adfric, Sci. (In preas). 

* Ballard, t, A. T., and Petrie, A. H. K., Aititml ,/, Biel 
14, 136 (1036). 

* Wnilanw, K. F., Auttral. J. Biol, 14 , 166 (1086). 

•Gregory, P. 0., Ann. Bo(., 40 , 1 (1020). 


Series Effect on the Dipole Moments of Some Alkyl 
Halides 

The problem of induction along hydrocarbon 
chains has been the subject of some of our previous 
papers* on measurements of dipole momenta in solu- 
tion. The experiments now reported relate to the 
moments of alkyl bromides and iodides as determined 
in benaene solution at 20®, and the values may be 
compared with tliose determined with the vapours*. 

Although earlier values of these moments deter- 
in solution have been published*, considerable 
divergencies exist among the i‘e3ult8, and neither of 
the two series has been completely investigated in 
solution under the same conditions. The apparatus 
and the method of calculation used were those 
previously described *. The values of the poIarizationB 
and the dipolo moments, expressed in Debye units, 
are given below. 

C^miKnind Pag, (c.c.) Ps(o.c.) f* 

CH,I 61 ‘6 10^3 1.41 

G»H4l 00 ‘6 24 2 1*78 

n-C,H,I 101 -0 28-0 1.84 

100*5 29*3 1-06 

rt-UiHJ 106*0 38*5 l-SS 

n-C,H»T 100-7 38*2 1*88 

CiHaBr 04*0 10*1 l-80(») 

»-C,H,Hr 108-8 28-0 1*08 

112-2 2S-0 2*04 

ii-C4H,Br 107*4 28 *S 1*93 

U3-7 88*0 1-05 


The difference between the bromides and iodides 
is striking. The moments of the n-iodides increase 
as far as the butyl compound and then preserve a 
constant value, while those of the n-bromides show 
no increase beyond n -propyl bromide. Although tlie 
moments of the iodides are slightly lower than those 
of the oorresiionding bromides, the increase thus 
extends over a tether carbon atom in the former. 
Both the t -propyl compounds possess larger moments 
than their isomeric tt-compounds. 

Tlio moreases in moment with extension of the 
carbon chain shown by the vapours are larger and 
apparently continue to higher members of the series. 
The measurements in solution ore complicated by the 
effect of the principal dipole upon the surrounding 
solvent molecules, as well as by its influence upon 
other parts of the polar pidleciile. For compounds 
of the present tyx^, the first offeot should give rise 
to an indiiced moment whicli opposes the principal 
dipolo of the molecule**’, whereas the moment uuluced 
in the second cose should either increase or decreiise 
the total moment according as additional polarizable 
matter is brought within or outside two cones of 
somi-angle 55® about the dipole axis*. Lengthening 
of the hydrocarbon chain would to some extent add 
CH| grotips in this space, and the percentage increase 
in moment in homologous series should bo uniform. 
That this conclusion is not confirmed by experiment 
is probably due to the necessary approximations in 
the theory. 

The contribtitions to the resultant moment of the 
molecule of the moments induced by the primary 
dipole in the parts without and within the cones 
would differ with the poteixability and size of the 
halogen atom, and the secondary effects produced 
by Edition of CHj groups would probably vary in 
the two cases. The polarizability and size of the 
iodine atom exceed those of the bromine atom, and 
it is in the iodides that the greater inductive effect 
is shown. 

It seems that the polarizability of the polar group 
is a more important factor than the magnitude of 
the principal dipole in determining the change of 
moment in these series. This is also shown by the 
fact that the polarizability of the nitrile group is 
smaller than that of the iodo -group and, ^though 
it possesses a greater moment, the percentage varia* 
tion of the moment in the nitriiee is emaller and the 
moment attains its limit more quickly than in the 
iodides. 

A fuller account of these results will shortly be 
published. 

E. O. Cownrr, 

J. R. Paimototoh. 

Queen Mary College, 

University of London. 

Nov. 23. 

Cowley snd FartHigton, J. Ch$m. Bon,, 12&2 (1933) t 604 (1086). 

• tirovee snd Sagden, J* Ohm. Soe., 158 (1087). 

• See Tram. FaraAav Boe,, 80, Appendix p. 21 (1084). 

•CJowley »nd Psrttngton, V. Boa., 1184 (1036). 

• Cowley spd X Ohm, Soe., 1»0 U037). 

• Frank, Proa. Roy* 80 c., X, 161, 171 (1086). 

• Efgael. Sti, Papan /iwe. Phy$, Chm. Ro$„ Tokyo^ 00, 284 (1936). 

Potato Flowers and Dissemination of Potato Viruses 

Itaj exact method of the spread oC virus JC in the 
field is not yet known. It 1 m been suggested, how- 
ever, that a species of thrips is the vector and that 
infection is conveyed by the insect feeding in the 
flowers^ 
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In the returns issued by the Department of Agri- 
oulture for Scotland*, them are fourteen potato 
varieties which flower ^aringly or not at all. Four 
of theee, Arran Orest, Epicure, Ninetyfold and King 
Edward, are necrotic to virus X when infected 
artificially through graft mxions, and field crops are 
invariably free from infection. The remaining ten 
varieties, Duke of York, Eclipse, Sharpe’s Express, 
WitchhiU* Great Soot, EoyaJ Kidney, .Arran Banner, 
Arran Chief, Airan Consul and Rhoderick Dhu are 
non-neorotio, and analyses of samples drawn from 
commercial stocks liav© shown that virus X is of 
common occurrence within them. Of the free-flowering 
varieties in commerce, none is necrotic to virus X 
and none is X*ft*ee. It woxdd seem, therefore, that 
the absence of virus X in commercial stocks is more 
closely related to the necrotic I’eaction than to the 
absence of flowers, 

Tn support of tliia view, there is the observation 
tliat the necrotic disease is rarely, if ever, seen in 
the field, a fact which receives partial explanation 
on the grounds that as the necrosis is lethal, perpetua- 
tion of diseased plants vegetatively is eliminated. 
There is also oxi)erimontal evidence derived from 
artificial methods of infection to suggest that entry 
of the virus into varieties tO which it is lethal does 
not take place readily through means of infection 
other than a graft union. 

The possibility of a species of thrips acting as a 
vector of virus is in no way invalidated by this 
oritioism of the locus of entry. 

The position with regard to virus of wliich 
Myme peraiem is the vector*, is very similar to tlmt 
of virus X, Of the forty -six varieties listed in the 
agricultural returns*, seventeen are necrotic to virus A 
and are free from tlie virus imder natural conditions. 
Ten of these varieties seldom produce fioweis and 
seven are friw-flowering. Of the twenty-nine non- 
neorotio varieties, three non-flowering and five 
fiowsrtng varieties are usually foimd to be infected 
with virus A., whilst the virus is not \moommon, 
^thor alone or in combination with other viruses in 
the remaining twenty-one varieties. It seems clear, 
therefoi^, that the factor determining the presence 
or abaaooe of virus A is the reaction of the variety to 
the vims and not the presence or absence of flowers. 

' with regoaxl to non-necrotic aphis-borne 

Vimses has been obtained from a aeries of controlled 
Md-triala in which free-flowering varieties were kept 
4^biUdided throughout their growing period. Twenty 
iflants of each of eight varieties were interplanted 
ikth leaf*roll infector plants. After one season of 
ex|>osure, 46 per cent of the flowering controls and 
40 per cent of the disbudded plants had contracted 
infection, At the end of a second season the infected 
plants had increased to 66 per cent of the flowering 
controls and 75 per cent of the disbudded plants. 
It would seem, therefore, that the i^resence of flowers 
per 00 has little effect on dissemination of potato 
virus diseases. 

GBOBOn CoOlCBaKAM. 

(Assistant in Ohi^, 
Virus Diseaee Investigation.) 
Seottiah Society for Itesearoh 
in ftot-Breeding, 

Cmigs Koitiae, Oorstoiphine, 

Edinbmgli 12^ 

mv.u. 

» Snhh* K. Km Twd-Book of Plant Vlni*e**\ ». 8iS (1937), 

yrwwi, m, m amy. 


Mechanism of Polyploidy through Colchicine 

Thb action of colchicine on plant nuclei has been 
studied in stamen, hairs of TradeacanHa refltxa. 
Ovaries with attached filaments from wliich the 
pollen sacks had been removed wore submerged in 
a salt sugar solution in which checks will survive 
more than 48 hours. Colchicine in concentrations 
raj^ing from 2 x Uh* M, to 6 X 10-* Af. inhibits 
spindle formation and thus prevents anaphase. The 
drug slows down, but does not inhibit, tlte normal 
chromatin changes. Thus the split metaphase 
chromosomes ooramenoe to shorten and swell. 
Cliromonemata become visible witliin them, (^hadu- 
olly they assume intorphaso stmoture. Meanwhile, 
chromosomes may have assumed various positions 
within the cell. Single chromosomes or groups of 
few chromosomes may have separated from the main 
group. The reconstruction of the amphidiploid 
colohioine nucleus thus at first leads to an irregular 
contour, which is gradually lost ; micronucloi may 
be fonned. 

In summary, colohioine speoilioally inhibits ana- 
phase, so that polyfdoid nuclei originate thi'ough 
reconstruction of an intorphas© nucleus from meta- 
phase chromosomes, wherever plant cells divide 
under the influence of the drug. 

B. K. Nebke. 

N.Y. Htate Agricultural Experiment Station, 

Geneva, 

New York, 

Nov. 22, 


Rotational Analysis of the Visible 0|+ Bands 

The visible bands obtaine<i by a heavy dis- 
cliarge through helium containing a small amount of 
oxygtm liave been photographed in the second order 
of a 21 -ft. grating. 

Examination of the bonds, X 6632 ( 1, 0), X 6026 (0, 0) 
and X 6419 (0, 1), shows that each consists of four 
components containing in all thirty-nine branohea. 
The altomate linos in each branch are missing and 
the stmoture agrees with the transition 

predicted for these bands by Mullikenh The missing 
lines at the origin show that tlie *11 level is inverted. 
The A-type doubling is greater in the tlmn in 

the ‘IIj/, state, increasing with J in each case, and is 
very small in the ‘Ila/* and states. 

The fin© structure of the *S level agrees with 
BmW’s* theory. The Fx level is blended with F^ and 
E, with F^, while Fy and F^ are separated by a con- 
stant interval from which c 0*146 and y 0. The 
eflect of this structijuro is to reduce the total ntimber 
of branches to be expected for the transition fiom 
48 to 40. 

Preliminary values of the molecular constants 
obtained from the analysis are as follows : 

— 46*9 cm.-SB/ 1*292 cm.“Sa%^0*027 
D/- - 6x10“* cm.“S 1*274x10“* cm.. 

1*108 a«^»*0*018 5x10^ cm.“\ 

1-346 X 10“* cm. 

A complete account of the analysis of t hese and of 
the (2, 0) band wiU be published shoHly. 

Thomas E. Nbvin. 

University Gollege, 

Dublin. 

Nov. 18, 

« MuUfkmi, MM. JPM.t 4, 51 <19S9). 

* Bn44. 241, 78 (1997). 
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Volume-Rftctification of Crystals 

It has been shown by Khaetgir and Daa-Gupta^ 
that crystals like carborundum, silicon and ainoite^ 
which liave no centres of symmetry, give volume- 
rectification wlien placed between mercury eleotrodee ; 
whereas with symmetrical crystals, for exewnple, 
galena and iron pyrites, they did not find this 
rectifying effect when the crystals were similarly 
pleu^ed with large area of contact between mercury 
electrodes. Experiments conducted in our laboratory 
have, however, shown the existence of the so-called 
volume-rectification in galena, iron pyrites and 
pyrolusite placed between mercury electrodes. 

While it is further exj^xited that all rectifying 
crystals ehotild show the same e^ect, OTir investigation 
has also given indications wliich tend to show that 
either both surface-rectification and volume-rectifica- 
tion (if there be really any volume-rectification) must 
be coexistent in all rectifying crystals, or the whole 
phenomenon of rectification is only a surface effect. 

B. K. Sbn. 

Kajshalu College, Rajsbahi, 

Ben^. Nov. 10. 

» J«rf. Phy$„ ». 258 (1935). 


December 25, 1937 

Bright Meteor of November g 

With reference to the note in Natxtbb of December 
11, p. 1009, on the meteor observed on November 9, 
I observed this object at 2lh. 20m. G.M.T. while 
engaged on meteorol<^^al work at Hasting. My 
attention was first dieted to a reddish light in 
a direction west by south of my observation point ; 
this suddenly burst into a brilliant metaUio blue 
head which continued for one or two seconds before 
vanishing. The light was quite brilliant and resembled 
a magnesium flaro. An interesting feature was that 
the meteor was of sufficient size to leave a very 
distinct streak ; this was of an ashy grey colour 
and persisted for 7-10 seconds, growing gradually 
fainter. 

Tlie meteor became visible at an elevation of about 
60® and vanished at aboi^^t 30®. Its deviation from a 
vertical lino from zenith to horizon was in the region 
of 10® towards the north. 

A. E. Mock. 

30 Clive Avenue, 

Hastings. 

Dec. 13. 


Points from Foregoing Letters 


Photographs showing a ^divided’ aurora with the 
upper part of the rays in the simlit and the lower 
part- in the dark atmospherti, with a dark space 
occurring at the boundary, are sent by Prof. C. 
StOrmer. The photographs were token simultaneously 
in different localities. It appears that the aurora 
is extinguished at the boundary of the sunlit atmo- 
sphere but recovers farther down. 

Graphs giving tlie number of silver atoms liberate<l 
from silver halides by the action of light, for each 
molecule of a ‘sensitizing* dye present, are submitted 
by Dr. S. E, Sheppard, Dr. R. H. I^ombert and R. D. 
Walker. The now results confirm those of previous 
investigators in showing that a single molecule of 
adsorb^ dye gives rise to a large number of silver 
atoms, but differ in that they indicate that only a 
portion of the dye molecules ore active. 

A new oxidation catalyst is announced by J. G, 
Dowan and D, E. Green. Its presence was detected 
in the centrifuged insoluble s^iment from a phos- 
phate extract of washed and ground muscle, which 
increased the rate of oxidation of reduced coenzyme I 
(in the presence of methylene blue, flavin, etc,). The 
new 'coeivzyine factor* is destroyed by heating for 
15 min, at 52® C. It is not identical with fiavo- 
protein or any known ‘carrier*. Practically every 
dehydrogenase known in animal tissues con be re- 
solved into two catalytic components, one soluble 
and the other insoluble. The insoluble ‘ooonzyme 
factor* may be considered as a dehydrogenase which 
specifically catalyses the oxidation of reduced 
coenzyme by ‘carriers’. 

Tables showing that the presence of hydrogen 
(1-6 per cent) or of water vapour (1-2 per o^t) 
increiAses by several per cent the flame temperature 
of (25 per cent) carbon monoxide^air mixtures, are 
submitted by Prof. W. T. David and B. Pugh. 

Dr. D. Brown points out that if sound-film is 
prepared under certain specified conditions, and the 
striations on the sound track used m a diffraction 
grating with monochromatic light, a Fourier analysis 
is achieved resulting in on acoustic speotnm of 


the original sound. One of the applicatioskS 
which is suggested refers to the study of transient 
sounds. 

The compressibility of heavy water is found by 
Prof. S. Bhagavantam and B. 8. R. Rao to be very 
no^ly the some as that of ordinary water, and the 
ratio of the isothermal to the adiabatic compressibility 
very close to unity, as in the case of water. 

The time drift of net assimilation rate in plants is 
discussed by R. F. Williams. His results show 
a fall in the rate during vegetative growth ; this fall 
is independ^t of the drift in mean maximum tem- 
perature. These results are not in agreement with 
recent findings of Heath and of Gregory. 

The polarizations and dipole moments of various 
organic (alkyl) compounds of bromine and iodine 
have been r^etermined hy E. G. Cowley and Prof, 
J. R. Partington, who dirouas the influence of the 
lengthening of the carbon chain and of the surround- 
ing solvent molecules. It appears that the polariz- 
ability of the polar group is a more important factor 
than the magnitude of the principal dipole in deter- 
ing the change of moment in these series. The 
polarizability and size of the iodine atom exceed those 
of the bromine atom. 

From an examination of non-flowering and flower- 
ing potato varieties. Dr. G. Cookerbam has found no 
direct relationship l^tween the abeenoe of flowers and 
freedom from potato viruses. 

The effect of oolohioine (an alkaloid obtainable 
from meadow saffron) upon nuclei in process of 
division in plMit cells is briefly described B, R. 
Nebel. The drug slows down chromosome changes, 
ixihibits spindle formation and prevents the anaphase 
stage, so that polyploid nu(dei (containing a larger 
number of chromosomes) are formed. 

The existence of the so-called vohxme-reetifloatioii 
has been found by B. K. Sen in crystals other than 
those havi^nooentmof synmi^^ In the course of 
his investigation, indicatkina have also been found 
suggesting that the phenome n on of reotlfloOtion is 
only a surface elfeot- ' 
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Research Items 


Origin of the Long Barrow 

Thr problem of tho origin and affhiitioB of the 
British long barrow, of which tho trapezoidal mound 
is a persistent feature, hitherto eluding search else- 
where, is discussed by Mr. Stuart Piggott in the light 
of evidence from Brittany in AyUiquity of December. 
It hod seemed clear that the long barrow was a 
member of the megalithic tomb complex which 
extends from Iberia to Orkney ; and comparisons 
hod been instituted with remains in Brittany ; but 
it was difficult to present convincing Continental 
parallels for tlie whole specialized English long barrow 
type. It was, however, recently pointed out that the 
distribution pattern suggested a movement from 
Armorica to Dorset. Field and museum work in 
southern Brittany during the past summer have 
suggested Breton equivalents in a group of tombs 
on the plateau of Manio to the north-east of Camac, 
in whioli appear long low mounds, perlstalith and 
dry -walled structures. A similar group of cairns 
was excavated by Miln near Crucuny in 1878. These 
also showed evidence of the quadrangular moimd 
with enclosing wall and remains of stone structures 
within the area. These, it is noted, are not megalithic 
in the true sense. The evidence of the potteiy in 
the grave goods points to an early date. It stands 
nearest of the Breton pottery to the ‘undifferentiated 
ancestral continuiun* of the Westischekeramik postu- 
lated by Childe and equated by Mrs. Hawkes with 
Vouga*s “neoUthique ancien” and the undecoratod 
wares of Chasay and our English Neolithic A i. It 
seems impossible to escape from the conclusion that 
this is the Breton representative of this early Neolithic 
culture, a further relation with the important Neolithic 
subgroup established at Hombury Fort in Devonshire 
t>oing suggested by the occurrence in Brittany of the 
‘trumpet lug* found in Devon and other sites of the 
west of England and here regarded as a type fossil. 

‘Minneacta Man’ 

In an analysis of the report by Dr. A. E. Jenks on 
‘Minnesota Mon* (see Natctre, Oct. 2, p. 696) Dr. 
Al$s HrdliiSka criticizes the author’s finding as to tho 
antiquity and racial ohoraotor of this skeleton 
{American /. Phye, AnUtrop.^ 22, 1987). There is, 
it is maintained, no certain geological evidence to 
indicate a Pleist^ene age, while the characteristics 
of tho skdetal remains ^int to a Sioux origin. As 
regards the geological evidence, there is a serious and 
irreparable xincertainty as to tho original status of 
the ^imd above and immediately about the skeleton. 
All the circumstances point to a burial rather than a 
deposit after drowning. The generalizations in regard 
to man*a coming to America in glau^ial times seem 
too oategoricah The evidence is against a land-bridge 
between Asia and America in Pleistocene times. 
Mineralization of the bones has only a secondary 
relation to age. As regards the morphological evidence 
of the i^oleton, in the various features (Mirnnerateci as 
unique, unusual or primitive, Dr. Jenks is in part 
correct^ but in port has been misled by defects in the 
pa^, % the immature state of the skull md bones, 
thmuLgh lack of sufficient comparative material or 
t^ujh ovbr-cronoentration on small details, A 
re-aMnduatiou of female Bioux skulls in the 


National Museum ooHeotions leaves no uncertainty 
as to the Minnesota skeleton and its appurtenance. 
Its tyj>e is the characteristic typo of the Sioux, 
which differs substantially from that of other 
North Axnericem Indians. As a Sioux, the skull 
and skeleton cannot possibly be assumed to be 
twenty, ar ten, or even a few thousand years old. 
No Sioux sites show accumulations wlxioii would 
represent any such period ; and on tho other band, 
though Minnesota was Sioux country, it could not 
be assumed that any type of American man could 
have remained in the same limited territory for 
thousands of years, and that without modihoation. 

Phosphorylation and Respiration 

Evidbsnom is now accumulating to the effect that 
phosphorylations by animal tissues depend on an 
intact 1‘eBpiratory system. This is shown very 
clearly in recent observations by H. Kalckar 
(Enzytnologia, 2, 47 ; 1937) on phosphorylations by 
kidney cortex tissue. The accumulation of phosphoric 
esters, consequent upon phosphorylation, was shown 
after the addition to the tissue of fluoride wliich in- 
hibits kidney phosphatase. It was found that such 
esters only accumulated under eorobic conditions ; 
under amerobiosis no phosphorylation could be 
demonstrated. The addition of cyanide (N/1000) 
to the system under serobio conditions inhibited 
respiration and phosphorylation to the same extent. 
The inhibition of phosphorylation by amerobiosis 
disappeared when oxygen was allowed to re-enter the 
system. The phosphorylated product from kidney 
cortex in presence of glucose, phosphate and fluoride 
was found to be fructose diphosphate. Similar results 
were found to take place with minced liver tissue. 

Food of the Little Owl 

“SwREPiNO statements about the damage done by 
tho Little Owl have little justification in fact” is 
the interesting judgment made by tho committee of 
scientific investigators reporting on the recently com- 
pleted national survey on the food of the little owl 
{Athene n. noefua) conducted by the British Trust 
for Ornithology during the past two years {British 
Birde, November 1937). Despite the controversy 
over the food of the little owl, the repeated claims 
by gamekeepers and others that the bird was vermin 
and a great destroyer of pheasant and gome chicks, 
and several statements that it was responsible 
for the extermination of ni^tingales in districts, the 
committee is of the unanimous opinion that the 
destruction of game, poultry or wild birds is negligible, 
and that, except in abnormal oiroumstanoes, the owl 
feeds wholly on insects and small mammals. Tho 
survey was conducted with the detailed thoroughness 
of previous surveys, and from March to July 1987 
special studies were made on little owls nesting in 
game-rearing districts in 11 counties. In the general 
su^ey, which was \inder the organization of Miss 
Alice Hibbert-Ware, of Girton, Cambridge, 73 ex- 
perienced field naturalists sent pellets, gizzards and 
larder- and nest-oontents from 34 counties. In all, 
2460 pellets, material from 76 nests, and 28 gizzards 
of litrie owls were examined, In^ts wore in 23 
gizzkrxk, rodents in 1 1 and birds in five. 
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Fossil Inflects from the Femiian of Kansas 

SiNCK the death of Dr. R. J. Tillyard, several 
importaxit contributions by him have appeared in 
the American Journal of Science. It is only ix)88ible 
to mention two of these very briefly hero. In the 
issue of April 1937, ho deals with the only true 
Kmbiid so lar foxmd in Kansas Lower Permian rooks. 
This form is named FroUmhia permiana gen.ot sp. nov., 
and is regarded as contsituting the new suborder 
Protembriaria. This fossil has as its nearest related 
living form Olathoda. From the presence of an 
ovipositor and large compound eyes it is concluded 
tliat it was not a web-spinner to the extent that 
prevails among recent forms. The fore -tarsi, which 
normally contain spiiming glands, are, however, 
missing from this fossil. In tlie Sojitember issue, Dr. 
Tillyai^ discusses the oooki'oaohes or BLattaria from 
those same rooks. The most interesting foatviro her© 
brought to light is the description given of the com- 
plete hind-wing of a Palaeozoic oockroatdi for the first 
time. The configuration of the wing in the genua 
Fycnoblattina is regarded as proving that the latter 
is ancestral to the au'ciiaio living termite Maatoterme-s, 
The conclusion is readied that the termites or 
Isoptera as an order were directly descended from 
the fossil cockroach family 8piIoblattinidae. 

A New Hydroid flom Norway 

OoiXKOTiOKS of the bottom fauna from two localities 
on tlie west coast of Norway, where deposits of mud 
occurred, at a depth of from l(» to 40 metres, have 
revealed the presence of a minute amd curious hydroid. 
In his description, Einar Westblad points to certain 
simple or primitive characters of this form ; its small 
size, 1-1 *6 mm.; its few tentacles, four normally 
but exceptionally three ; the tetramerous arrange- 
ment of the groimd plan ; and the absence of perisaro 
(Arkw. Zooiogi, 29 B, No. 7; 1937). For the 
specimens, anew genus and species have been created, 
Boreohydra aunplex, regard^ by the author as a 
form intermediate between Protohydra and the more 
highly developed hydroids, falling into tlie same 
family of the Aihecata as Protohydra. It is a curious 
feature of the species that it has no method of 
adhesion to a substratum, but lives with the lower 
end of til© body simply embedded in the mud, after 
the manner of a newly settled larva of a ceiianthid 
sea -anemone. 

Drying of Plant Materials 

ALraouOH the drying of plant materials is widely 
practised commercially, the underlying principles 
have received comparatively little investigation. The 
experiments on factors affecsting the rate of hop 
drying dosoribed by A. H. Burgess {J. Inai. BreuAng^ 
43 ; 1937) are therefore neoessarily of a fundamental 
nature. From previous work, a formula has been 
developed allowing the effect of atmospheric humidity, 
tem|>oratui^, air speed and depth of loading upon 
the rate of drying, from which the time required 
for drying hops at constant temperature can b© 
calculated. In practice, however, it is necessary to 
raise the temperature gradually as drying proceeds, 
md in the pre^nt paper it is shown how this rise 
influences the time required for drying, and methods 
ore described by which the tixnc can be computed 
under such conditions. Although it has hitherto 
be^ generally aocepte<l that the rate of evaporation 
is mdependent of the temperature of the uir, heated 
air* such as is used in liop drying, is shown to promote 


evaporation by transmitting heat to the liops. 
Further, the actual moisture -alworptive capacity 
of the air, which increases as its temperature rises, 
also influences the rate of drying, The total rate 
of evaixiration from a very shedlow layer of hops is 
proportional to the 0*89 power of the air speed. 

Ecology of Sooty Mould Fungi 

Sooty moulds oonsist of a munber of different 
species of fungi mwing together. The constituent 
organisms may be associated closely, or may be 
segregated, but their general appearance resembles a 
bl^k felt of hyphsa. Mias Lilian Fraser has studied 
‘‘The Distribution of Sooty Mould Fungi and its 
Relation to Certain Aspects of their Physiology” 
(Free. Linn, Soc, N,S, Walea, 62, Pts. 1-2, 1937). 
The ecology of such composite moulds naturally 
depends upon the existence pf oonditioxks which are 
smtable for all the constituent fbngi. Cultural 
requirements of a number of tlie commoner species 
are set forth in the paper, and various cliaraotoristic 
associations ore described. Growth is usually slow, 
except during periods of damp weather. The ‘honey- 
dew' produced by many scale insects is a good 
medium for the growth of sooty moulds, but dis- 
courages such ubiq^uitous fhngi as PeniciUium. Its 
chief constituent is adonite, which is apparently 
responsible for its suitability. 

Diploid and Haploid Colonies of a Yeast 

From a conunercial yeast consisting of a strain of 
Saccharomyces ellvpaoideua^ a single coll was isolated, 
€md from its defendants various cell and spore 
cultures were derived which throw light on the life- 
history of this species (Winge and Laustsen, Comptes 
Eendua, Lab, Carlaherg^ Sorie Physiol., 22, No. 6). 
By using a microdisseotion technique, the four spores 
from an asCus were isolated and cultivated. Normally 
they conjugate in pairs, forming diploid colonies. 
Isolated sporos may germinate in two ways : (1) to 
form colonies of rounded (torula) cells with (evidently) 
haploid nuclei, some of which may later conjugate 
to form diploid colonies of elongated cells ; (2) 

directly on germination an intern^ flision of two 
nuclei may take place, producing at once elongated 
cells which are diploid. On plaster, the round haploid 
cells form no sjiores, whereas the elongated diploid 
cells function at once os sporangia. The colonies 
derived from the four sporos of an asctis show genetic 
segregation and probably crossing -over. The four 
giant-colonies from an asciis do not neoessarily show 
segregation in pairs. In one case the rfultixig 
colonies were all different, one being like the parent 
colony, one with concentric furrows and marginal 
scallops, one with deep radiate furrows, and one 
smooth, conical in shape and remaining persistently 
haploid. Sectoring was also observed. It is thus 
clear that diploid cells are normally heterozygous 
and will show segregation in later spore generations* 

Atomic Weight of Neodymium 

Ths considerable difference between the inter- 
national atomic weight of neodymium (144^27) and 
that obtained by A^n with m^Mui^f^pectro^lph 
(148*5) has led HdnigsohjcDid to cany out a re- 
determination of this oonstani by the ohei^avU 
method (Notwftetee., 25, 701 ; 1937). TV o neodyniimn 
preparations were used. X^my 
showed that they oonteined no x^^ber 
Aments m grea^ quantity thau 
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Neodymium trichloride traH analysed, and aa a mean 
of a large number of concordant results the value 
144*27 was obtained for the atomic weight, in exact 
agreement with the international vahio at present 
aco^ted. The difference between the physical and 
chemical values is probably due (as suggested by 
Aston) to the existence of two heavy i»otox)os of 
neodymhwn of mass 148 and 160 (A. J. Dempster, 
Proc. Amer. Phil, Soc,t 75, 736 ; 1936), recently con- 
firmed by Dempster {Phys, Pev,^ [ii], 51, 289 ; 1937). 

Action of Nitrous Acid on Amines 

The tnochonisin of the reaction between nitrous 
acid and amines is difiicult to investigate owing to 
the instability of nitrous acid and the ease with which 
the initial produ<Jts of the re^ujtion undergo secondary 
changes. The reaction lias, however, been studied 
by many workers, and most recently by J. C. Earl 
and N. G. Hills (J. Proc, Boy, Soc, New SotUh WaleSt 
70, 322 ; 1937). The diazotization of aniline in 

methyl alcohol solution has been studied by dilato- 
metric and conductimetric methods. The results 
show that the course of the initial reaction is the 
same for methylaniline as for aniline. The later stages 
of the reaction involve a rapid increase in hydrogen 
ion concentration. The reaction may occur between 
anilinium ions and nitrous acid, but an alternative 
explanation is tliat an initial reaction of which the 
vehKjity is increased by increasing hydrogen ion con- 
centration proceeds until a critical concentration of the 
first reaction j>roduot is reached. This compoimd 
tlien decomposes, giving liydrogen ions, and causing a 
rapid decrease in voltime and increase in conductivity. 

Solvent Dewaxing 

A GBOUJP of papers on solvent dewaxing was 

? resented at a meeting of the Institution of Petroleum 
'echnologists on November 9. M, Ba Tbi, T. G. 
Hunter and A. W. Nash dealt with the subject from 
the phase-rule aspect, consideration being given to 
the use of double solvents, such as amyl alcohol/ 
naphtha, which are completely miscible with oil at 
the dewaxing temperatme. Representation by means 
of tetrahedra of simple quaternary systems of four 
independently variable components was described 
and application of tliese principles to equilibria in 
oil -wax -solvent mixtures discussed. Data deduced 
from such diagrams for the solvent -oil ratios employed 
wore shown to be in agreement with experimental 
figures. Dr. Bruno Engel described dewaxing with 
chlorinated solvents, such as diohlorethanc, and gave 
instances of distillates and residues derived firom 
different crudes which have been dewfiweed by the 
use of such solvents. Oils rich in asphalt and rosins 
have been successfully treated. It has been found 
to be advantageous to carry out dewaxing in two or 
more stages, either by fractional precipitation of wax 
or by de-oiling the wax obtained. The cause of poor 
filterability and high oil retention of certain high 
boiling distillates was the subject of a paper by 
E. 0. H. Kolvoort, F. R. Moser and C. G, Verver. 
In oases, the W6uc has indefinite orystaUine ohar- 
acterktics, suggesting the presence of branohed-ohain 
paraffins together with those of the normal type, A 
theory explaining how pour-point “depressors*' pre- 
vent adsorption by such waxes was given. The 
advantages of methyl-n-foutyi-^katone as a dewaxi^ 
solvent irere indioated by 0. S. Pofcomy and R. K. 
Bnratfbrd. The authors gave data concerning wax 
sahihUity, miscibility temperature, vapour pressure. 


stability, non-corrosiveness, non-toxicity, cost, etc., 
and concluded that the solvent should find a wide 
application for dewaxing purposes. 

Metal-spraying 

A PAFBB by R. R. Sillifant, included in those of 
the recent Autunvn Meeting of the Iron and Steel 
Institute, deals with the spraying of iron and steal 
with a wire-fed pistol. In normal circumstances 
the deposit consists of irregular particles fiattened by 
the force of impact and sxirroundad by on oxide film 
which renders the deposit brittle. By using dissolved 
acetylene as the fUel gas in conjunction with nitrogen 
as the impelling medium, coupled with a suitable 
hoat-treatment after spraying, steel deposits of high 
quality are obtainecl. Such a sprayed bar was bent 
cold through an angle of 90“ without any sign of the 
dislodgement or fracture of the deposit. The technique 
employed is described, the heat -treatment for a deposit 
consisting of a steel containing 0*09 per cent qf carbon 
being a two-hour heating at 900“ C. The applications 
of the method in building up worn steel parts and possi- 
sibly as a surface coating for cost iron are discussed. 

Frictionless Torque-free Suspensions 

Fojt the measurement of minute forces, the torsion 
balance with a quartz suspension has proved in- 
valuable. In his search for a still more sensitive 
instrument, Dr, F. T. Holmes of the University of 
Virginia lias produced a magnetic suspension whicli 
he describes in the November itssue of the Bm>mo of 
Scientific Imtfunmitef, A ferromagnetic needle is 
supported vertically witli its upper end in the axis 
of and just below a vortical solenoid through which 
a current flows which is nearly sufficient to support 
the noodle. Tlie rest of the supporting force is 
provided by a smaller solenoid just lielow the former, 
and the current in it is so controlled as to make the 
needle stable. This is secured by providing the lower 
part of the needle with a oylindriced vane over the 
top of which a beam of light passes to fall on a 
photo-electric cell, the current from which operates 
an amplifier the output of which feeds the smaller solen- 
oid. A downward motion of the needle admits of more 
light fallii^ on the cell and the upward pull of the 
solenoid increases. Damping arrangements are 
provide<l. With a needle weighing 0*75 gm., a 
torsional couple of only 7 x dyne cm. per radian 
was found and the author sees no reason why tliis 
should not be reduced considerably. 

Hyperbolic or Spherical Space 

Dll. G. C. McVrmjffi, in his recent monograph 
“Cosmological Theory”, inferred that space is hyper- 
bolic by an argument based on extrapolating Hubble's 
observations on the velocity -distance relations of the 
nebulfls. Prof. E. Hubble himself {Mm, Nat, Boy, 
Astro, Soc,t 97, 6(16 ; 1937) has criticized this argu- 
ment on the ground that the method used foi- extra- 
polation is unsatisfactory. Dr. MeVittie has now 
shown (Z, Astrophys.t 14, 274 ; 1937) that Hubble's 
own methods of extrapolation imply hyperbolic space 
if the average mass of a nebula is taion to be 2 X 1(»^® 
times that of the sun. On the other hand, if the 
average mass is ten times this mnount, tlien the 
magnitude of the probable errors in the observational 
formulss show that spherical space lies within the 
boimds of possibility. Of course, any argument based 
on extrapolation into regions of space not accessible 
to observation must be received with reserve. 
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Inland Water Survey in Great Britain 


"'HE second annual report* (1936-37) of the 
Inland Water Survey under the Ministry of 
Health and the Soottisli Office continues the story 
of the progress of the Survey since the date of the 
previous report. It points out the magnitude of the 
undertaking and the considerable amoxmt of pre- 
liminary work which has been found ntxjessary. The 
replies to the questionnaire circulated at the outset 
of investigations showed that relatively little of the 
varied moss of information in existence was suitable 
for the jjurposes of the S\jrvey, and that not only 
w’ore improvements necessary in the methods in 
vogue for gauging and recording levels in rivers and 
streams, but also tliat a large muixber of additional 
gauging stations was requiro<l. During the period 
under review, tlie efforts of the Committee and its 
officers have been directed towards the introduction 
of bettor methods of survey and to the examination 
and rearrangement of existing records suitalde for 
p\ib)ication in a form which would serve os a model 
for future investigations. 

I^mphasis is rightly laid on the importance of the 
fixnctions of the now catchment boards in obtaining 
a full knowledge of river flows and their variations. 
In oi'der to assist the catclunent boards and others 
co-operating in the same direction, an instructional 
memorandum on the water survey of a river system 
was prejiared and published in October, 1936. It 
is added that during the year an increasing interest 
has been shown in the Survey, but the comment is 
made that this interest tends to manifest itself only 
in regard to those i>arta of a record which are of most 
use to the persons or bodies concerned. This is, of 
course, peifectly natural; but it is obviously in- 
sufficient for the piirjioses of a complete survey. 
Thus the c^atelimeiit boards show a disposition to 
limit their observations to periods of high discharge, 

* Ministry of UeJiUlx ami Scottish Office. Inland Water Survey 
( ommlttee : Second Annual Report, 1936-87. Pp. 26. (l 4 )ndoii : 
H.M. Stationery Omce, 1937.) (Jd. not. 


when flootling is liable to occur, and to ignore periods 
of relatively low discharge. But perioda of low dis- 
charge are important for pollution prevention and 
to flahory authorities, and fundamentally so to water 
undertakers, so that a survey must be comprehensive 
in its records if it is to bo of service to all classes of 
the community. 

Underground water measurement is a branoli of 
the work of the Survey which is being carried on 
with the assistance of the Geological Survey, and a 
tribute is paid to the late Dr. Bernard Smith, director 
of the Geological Survey, who took a groat interest 
in the Inland Water Survey and acted as one of its 
assessors. 

Assistance in liydrographical fleld worlc is being 
given by outnido bodies amd individuals ; in particular, 
by Bclioolboys mider the direction of their head- 
masters and geography masters. Their services are 
being utilized in the location and measurement of 
wells. 

The examination of certain river basins in detail, 
begun in the previous year, has been continued, and 
observations of a preliminary character have been 
made during the twelve months in regard to the 
Ness Basin, the Tay, Ouse (Yorkshire), Severn, Dee 
(Cheshire), .Irvine, Clyde and Kelvin. The results of 
these investigations are set out in the report and a 
well-merited acknowledgement is made of the pioneer 
work of Captain W. N. McClean in foimding and 
directing at his own expense the organization known 
as Biver Flow Bocords, which has carried out dis- 
charge measurements in the Ness Basin and elsewhere 
during the past eight years. 

ITio investigations ixuuie and collected from various 
sources are ^ing “converted, amplified, corrected, 
extended and consolidated”. It is amiounood that 
a selection, dealing with the results from twenty- 
eight gauging stations in respect of fourteen river 
basins in Great Britain, will shortly be published, 

Brysson Cunningham. 



Research Grants of the American Academy of Arts and Sciences 


I NCOME from the Permanent Science Fund 
of the American Academy of Art-s and Sciences, 
according to agrecimemt and declaration of trust, shall 
be applied to such ecientifle research as shall be 
select^ ... in “such sciences os Mathematics, 
Physics, Choraistry, Astronomy, Geology and Geo- 
graphy. Zoology, Botany, Anthropology, Psychology, 
Sociology and Economy, History and Philology, 
Engineering, Me>dicine and Smgeiy, Agriculture, 
Manufactoring and Commerce, Education, and any 
other science of any nature or description whether 
or not now known or now recognized os scientffio ; 
and may be applied to or through public or private 
associations, societies, or institutions, whether incor- 
porated or not, or through one or more individuals.” 


Applications for grants under this indenture are 
considered by a committee of the Academy on stated 
dates only. The next such meeting will be to consider 
applications received in proper order on blank forms 
furnished by the committee on March 1, 1^38. 
Correspondence, including requests for applioation 
forms, should addressed to the chairman of the 
Committee on the Permanent Science Fund, Prof- 
John W. M. Bunker, Bfassaohusetts Institute of 
Technology, Cambridge, Massachusetts. 

Grants^in-aid from this hmd were voted by the 
Academy on November 10, 1987, as follows : 

Prof. Charles Chupp, Oomell University, 400 dollars, 
to aid in flnishing a monograph of tile fungus genus 
CercoBpora^ 
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Dr. WiUU M. Cohn, resoarch leotiirer, University 
of California, 150 dollars to be used in printing, in 
the ABtrophysioal Journal ^ the remtlta obtamed on 
the polarisation of the solar corona in the 1932 and 
1934 eclipse expeditions. 

Prof. Ada R. Hall and Helen W. Kaon, Wellesley 
College, 59 dollars, to assist in a histological investiga- 
tion of the development of thyroid glands in rat 
embiyoe. 

Prof. Robert S. Harris, Massachusetts Institute of 
Technology, 300 dollars, for the purchase of mothers* 
milk, to be used in an investigation of (o) the chem- 
istry of tlie casein ; (6) the antirachitic properties. 

Dr. Francis R. Hunter, Rhode Island State 
College, 260 dollars, towards the purchase of a 
Barcroft- Warburg micro -respirometer, to used 
in* a comparative study of respiration and j>erm- 
eability. 

Prof. Walter Landauer, Storrs Agricxiitural Exjf)eri- 
ment Station, 150 dollars, for the purchase of on 
analytical balanc<* to be used in connexion with a 
quantitative’* study of growth in lethal embryos of 
creeper and Cornish fowl. 

Dr. Clarence C. Little, director of the Roscoe B. 
Jackson Memorial T.»aboratory, 1,000 dollars, to bo used 


to study the incidence of tumours and other growth 
abnormalities in a species cross in mice. 

Dr, Karl E. Mason, Vanderbilt University School 
of Medicine, 500 dollars, for technical assistanoo in the 
development an<l standardization of trustworthy 
method for the ro^itine assay of food substances 
for their vitamin E content. 

Prof. Arthur F. Scott, Reed College, 600 dollars, for 
the purchase of apparatus to be uj^ in determina- 
tions of the atomic weights of beryllium and bismuth. 

Drs. Kurt G. Stern and Abraham White, Yale 
University School of Medicine, 400 dollars, to be 
used for the construction of equipment for the study 
of the homogeneity and certain pliysioal properties 
of highly j>urifled prot-oin i)reparations and protein 
derivativeti. 

Dr. John H. Welsh, Harvonl University, 200 
dollars, to enable him, during his sablmtical leave, 
to visit the laVjoratories of Prof. Koller at Kiel, and 
Prof. Honstreim at Lund. 

Prof. William F. Windle, Noi'th western University 
Medical School, 5(H> dollars, foj* employing the services 
of a trained laboratory assistant in a study of neuro- 
logical factors in the development of foetal respira- 
tion, and other general problems of foetal behaviour. 


Foundations of Terrestrial Life: The Soil and the Green Plant* 


T he ideas which I want to put forward may 
perhaps bo indicated best by telling how arid 
by what slow stages they grew up in my mind. A 
long time ago the late Prof. Gamble and I spent a 
very long time trying to find out how the green 
cells which give colour to the marine worm Convolutu 
Roacf^onis get into the body of the animal, how they 
manage to increase and multiply there, and vdiat is 
the impetus which drives them into thei associatitiii. 
The conclusion which we reached as to the aigrii- 
ficonce of the association between Convoluta and its 
green cells is nitrogen hunger. Tne symbiosis is only 
on© of innumerable examples of the universal fact 
that the world of plants stiiTers, and has always 
suffered, from an insufficiency of nitrogen. 

A good many years later, just after the Great 
War, the late Lord Melchett (then Sir Alfred Mond) 
and I spent a lot of time tiying to improve the farm 
land surrounding Melchot Court. There was plenty 
of scope on soil which when it was not gravelly was 
clayey, and even when it w^aan’t was panned. Vbnong 
other thmgB, the effects of nitrogen and other 
fertilizers were tried on the ^ass land, and met with 
a success which was astonishing. In those days 
nitrogen was generally supposed to be bad for grass 
land. It was thus proved, however, to be wonderfully 
good, and that even when the poor grass land was 
supplied with a complete fertilizer and limed as well, 
the addition of more nitrogen produced more grass. 

About that time, Sir Alfred Mond waa taking a 
practical interest in the synthetic manufacture of 
ammonia, and there is no doubt that the results of 
our experiments on the value of nitrogen on 
groselend jjiad something to do with his asking me 
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to give up an Oxford professorship and become 
dirfjctor of agricultural research in tlie company 
which iiad been formed recently to develop the 
process at Billinghaui. The Reseamh Station at 
Jeallot’s Hill was cistablislied, and with the aid of 
colleagues I laid down and conducted a world -wide 
programme of experiments on the effects of nitrogen 
and other fertilizers on gi ass and arable land. 

The next step in the development of my ideas was 
reached when on a visit to Ireland T was shown by 
one of our staff the almost incredibly swift response 
to nitrogen that rough, boggy, hillsidti grazings were 
making. Sedges and weeds of all kinds with scarcely 
any grass or clover began to disappear in a season 
or two, to be replaced by grosses and clovers, with 
the result that where befor e no grass grew there was 
soon good grazing. 

The final step was readied in tli© course of feeding 
experiments with drie<l gross rna^le at JeaJlofc’s Hill. 
The results of the ex|)erimcnts showed that the 
winter milk of cows fed on a liberal ration of dried 
grass pj'oduced a butter with all the virtues of 
summer butter in it. 

Looking back along this long, tortuous rood, I 
find it difficult to believe that anybody could have 
been so slow to reach the conclusion to which it 
leads, or could require so much material on which to 
base a hypothesis wiiich ought to have jumped to 
the mind long ago. The hypothesis is that the health 
and strength of people ancl their evolution, and the 
pennaneno© of human societies depend on the soil 
and the green plant. The oonclumons are tliat if 
the world has got on so well as it bos with a half- 
starved vegetation and n hxmgry soil, how much 
better might it not get on when these defioiencies 
ore discovered and made good, Kbubli! 
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Museum Study of Man and his Work 


A PAPER by Mr. de La Valettt' at a joint meeting 
of the Royal Society of Arta luul the India 
Stxdety on December 14, on lht> aubjeot of Holland’s 
ixjlonial museums, raised the vital issue of the clash 
between the new tentloncy in science to co-ordinate 
its various branches devotexl to tlie study of mankind 
imd his works, and the old methods of museum 
arrangement which kept them severely apart. 

This scientific humanism, as we may term it, 
thotigh it is generally nderred to as etlmography, 
covers much of the ground formerly divided up 
academically between the subjects of etlmology, 
anthropology, archfcology, geography, history and 
art. It takes a group, racial or cultural, and studies 
it as a whole. In Holland, the makers of museums 
have adopted this point of view with enthusiasm, 
and have either altered di*astically the old differently 
classified and over -crowded inuseunm, or have built 
and end()wod largo new museums especially for the 
study and apprtx^iation of the peoples anti cultures 
of their overseas empire. 

The Colonial Institute at Haarlem enabkjs the Dutch 
— students and ordinary citizens — to be in- 
itiated into the ancient civilizations embraced by 
their colonial possessions. Here man is not divorced 
from his inventions, his art and his accessories. He 
is shown, not as a ‘laboratory specimen’, l>ut as a 
living liuman being whose racial featui*es, geographic 
and climatic conditions and particular means of 
subsistence have forced him to live, dress, create— 
both in a religious and a material sense — in a manner 
peculiar to him, Films, lectures, photographs, book- 
Ic^ts written by scholars and exjwrts, fill out the 
picture and make the impact of now knowledge both 
sharper and deeper. The existence of this museum 
is almost entirely due to the acumen and enthusiastic 
enteri:)rise of private individuals — ^bankers, colonial 
merchants, collectors and bo fortli. 

Much the same i>olicy is pursued by the Ethno- 
graphical Museum at Leyden, which is State supported 


and controlled by the University of Leyden, Here 
is an immensely rich oolkxdion of Indonesian religious 
art and textiles, but although {esthetic values are 
brought out so for as possible by architectural means, 
Judicious lighting and dramatic placing, yet these 
exhibits — the apex of a culture — are shown in their 
relation to the whole. They are not chunks broken 
off, so to speak, and existing in a vacuum. 

In Great Britain the story is very difforeiit. 
Tlie Victorian passion for collecting and labelling 
specimens has given us magnificently large, well- 
stocked museums, the policy and arrangement t)f 
which are still the old ones of di*y scholaatic (slassifica- 
tion. Objects are rolate<l in kind and time, but are 
divorced entirely from the men who matle and tised 
them. The only exception to this ruk> is the India 
Museum, part of the Victoria and Albert massif, 
which, uiider its new curator, Mr. K. ile B. Codrington, 
is endeavouring to punsue this modem jjolicy of 
co-ordination of all aspects of a nation’s (in this case, 
a sub-continent’s) civilization. There is serious talk, 
however, of this forward -lookmg policy being 
abandoned, the collection broken up, and the objects 
scattered, a<Hiording to their ethnological, artistic or 
historic interest, through the various institutes of 
South Kensington. 

Mr, do La Valette ended his talk with a strong 
bid not only for tho continued existence of the 
India Museum as an entity, but also for a larger, 
really comprehensive India Museum on the same 
lines, which would combine its own collection with 
that of Indiai\ and Indian-infiuenced objtxjts belong- 
ing to the British Museum. This suggestion was 
supported by Sir Robert Witt (chairman). Lord 
Amulree and Sir James McKenna, among others. 
Sir A. Ramaswami Mudaliar made a moving plea 
that his great coimtry should be studied sympathetic- 
ally, and that its ancient art and culture, and its 
present development, shoxild in England have a setting 
worthy of the Indian Empire. 


Science in Radium Therapy 


I ^'HE annual reports, w'hich the Medical Research 
Council has now- issued since 1923, enable the 
reader in retrospect to see how the methods of treat- 
ment of disease by means of radium have been 
evolved from frank experimentation to a procedure 
based on some, though limited, ki\owledgo of tho 
reactions of living tissues to radiation arid supported 
by precision data on dfisago. 

The current report. No. 226 of the Special Report 
Series, “Medical Uses of Hodiiuu”, is a sununary of 
the work of the Council’s researtdi centres for 1930 
(London : H.M. Stationery Office). The general 
scope of the experimental sf^ction, pp. 7-16, includes 
work of a purely physical and biological nature, that 
of the clinical section being largely concsemed with 
the methods and results of treatment of malignant 
disease. A section on the treatment of simple 
metrorrhagia, pp. 37-38, is, however, not only of great 


clinical interest, but also afibrds a good example of 
the way in which a successful fonn of treatment lias 
l^een evolved by the method of trial and error, wdth 
still no ceitainty as to the essential processes set into 
ox>eTation by radiation. As stated in the report, 887 
cases have been under observation at the li^rie 
Curie Hospital for from one to ten years* and of 
these 97 per cent of the manopausad cases and 78*5 
per cent of the younger patients have remained well 
without further treatment. Yet there is no very 
definite evidence as to the relative importance 
of the actions of the rays upon (1) uterus and (2) 
ovary. 

By reference to this and earlier r^orts, the reader 
con quickly see the chief methods in use in the treat* 
ment of oimoer of tho breast, uterus, mouth, naso- 
pharynx, larynx* oBsophagus and rectum. Not <mly 
so, but for each one of those sites there Are statistioaJ 
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data giving the results of treatment, reinging in some 
cases over so much as fifteen years, and rarely so 
little as five. The data, taken in conjunction with 
those issued by the National Radium Commission, 
are in ofiect the answer to the quest ion : What is 
the value of radium in the treatment of cancer ? 
There are sites, such as the oosophagtis and rectum, 
where the data show that a permanent improv^ement 
in the condition is not as a rtile to he expected. On 
the other hand, a patient exhibiting an early stage 
of the disease in cancer of the cervix uteri is after 
suitable radium treatment more likelj' than not to 
be free of tlie disease five to six years later. 

Methods change, and the tendency for the last few 
years has l>een to avoid interstitial methfids and 
replace them by the use of radium outside the body. 
Teleradium has been practised by several centres in 
Great Britain over a period of years, and an interesting 
account is given of the clinical uses of a one gram 
unit at the Middlesex Hospital. 


Roforenoe to the experimental section shows that 
researches essstmtial to our imderstanding of the 
biological actions are being undertaken by several 
groups, notably at the Strangeways Laboratory at 
Cambridge, tlie Imperial College of Science and 
Technology, the Royal Cancer Hospital, the Mount 
Vernon Research Centre and at the Middlesex 
Hospital. As stated in the introduction, with loading 
principles being established, the make-shift ground 
of empiricism gives way to a surer basis of therapy. 
Tliat basis is quickly becoming a scientific one, in 
the sense that doses of radiation are now prescribed 
and dispensed in a quantitative maiuier ; this has 
been Immght about only by long effort, an important 
step being the establishment of tlie rontgen as on 
X-ray unit. The Medical Research Cotuicil, system- 
atically and over a course of years, has aided the 
work of the British X-ray Unit Committee, which 
hod much to do with fixing the value of the unit 
now in general use. 


Cultural Successions in British Archaeology 


B ritish archteology, perhaps, has profited more 
than any other field of arohseological investi- 
gation by the recent diversion of interest from the 
more striking products of a cxilture to the building 
up of a culture complex as a whole. By this meotxs 
it is now l>ef!oming |K)Hsible to trace in greater detail 
and with more certainty the racial ami cultural 
successions in Britain, and their interrelations, W'hioh 
wont to make up the composite product appearing 
in these islands on the threshold of historic times. 
Hence the importance of such sites as Maiden Castle, 
St, Albans and Wheathampstoad, on which more or 
less continuous or contiguoxis occupation over a 
comparatively long fxeriod affords an opportunity to 
follow the changes and modifications brought about 
by successive culturtis. 

These great sites, however, are exceptional ; but 
an analogous opportunity, if on a somewhat lesser 
scale, is afforded for northern England by Eddisbury 
Hill, the ChesViire hill -fort, of which the rc?cent 
excavation was dt?scribed by Mr. W. J, Varley before 
the Ancient Monuments Society of Manchester on 
December 6, Here no less than six distinct cultural 
periods have been observed in the earthwork defences 
on the crest of the hill. A period of open occupation 
at the very close of the Bronze Age is represented by 
burial urns. This was followed by an immigration 
from the south, which was responsible for the largest 
hill -fort known in the north of England. An elaborate 
system of ramparts, ditchos and entrances was built 
up during the first century n.o* This wa^ still further 
enlarged under the threat of invasion by the Romans. 
This defensive system exceeds in complexity that of 
any other known Iron Age hill -fort in Britain. During 
the Roman occupation the rampart was dismantled 
and the ditches filled in. The hill lost its defensive 
obaraoter ; and in late Roman times there is evidence 
of the floors of an open site occupation. The last 
cultural phase is early Saxon, of which relics have 
been discovered in a hut built over a filled -in ditch 
between two ramparts. Of traces of the Danish 
invasion none has hitherto been found ; but excavation 
k not yet oomifiate. 

Another instance of a succession of occupations 
comes Ikorn Wdwyn. which is all the more significant 


in that it lies within the sphere of influence of the 
Belgic culture, which Dr. R. E. Mortimer Wheeler 
has described in the St. AJbems area. The exploration 
of the Roman villa which was discovered by accident 
at Welwyn some five years ago points to the prob- 
ability that this was a Roman farm ; but further 
investigation shows that it had been preceded by 
a British, or rather a Belgic, form. 

As was pointed out by Mr. J, Ward Perkins, 
the exoHV'ator, in deHcribiiig the site before the 
Society of Antiquaries on Deceml>or 9, this is the 
first proved instance of the conversion of a pre- 
Rotnan into a Roman farm, although it would 
not unreasotuible to presume that this had 
lmppene<l with some frequency. The site is also 
notable for affording the rare evidence of a tower 
forming part of the Roman building. Such a tower 
might bo presumed to be of frequent cHicurrenoe 
in Roman Britain, although actual traces of an 
upper story have not often been found. Here the 
lower j)art of the tower had walls of flint and 
brick, with coloured wall -plaster, while the upper 
part was of timber framing, probably filled with 
'pM’de-te/rre. 

The result of the excav^ation at Welwyn is 
especially instructive from more than one point of 
view. The diH<.»overy of a pro-Roman agricxiltural 
occupation of the site links up with a number of 
discoveries of recent years bearing on the social and 
economic life of the period preceding the Roman 
invasion. That such discoveries have been made is 
to be traced in no smfill part to the efforts and 
influence of a research committee of the British 
Association, which direnjtcid attention to the signi- 
ficance of aj)parontly vmimportant and irrelevant 
finds on sites in Roman Britain by granting a small 
subsidy for mouy years to excavations on such sites 
in return for reports on the pre -Roman finds, which 
previously had been neglected, The growth from 
these small beginnings vindicates the presoionoe of 
those by whom the committee was instituted. 

Further, and in the same connexion, the Welwyn 
excavation illustrates the advantages which may 
ooorue from investigating the small and suf)erflcially 
unimportant site. 
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Science News a Century Ago 

Quack Medicine 

In a letter to the Lancet of Docoraber 23, 1 S37, *‘A 
Constant Reader** writes as follows : '^There is a new 
system adopted by the puffers of nostrums, which, in 
the country, must operate very injuriously to the 
public. The other day travollmg in the country, I 
met with a person who, in proof of the good per- 
fonaed by a quack medicine, pulled out of his pocket 
a handbill in which were stated the typinion» of the. 
leading journal of the nhctropolis, of course, highly 
laudatory of the nostrum in (|uestioii. The plan 
formed to deceive the public is os follows : — An 
advertisement is sent to, perha])H, half a dozen of 
the leading journals, containing the jiuff intended to 
bo republished in the handbilla of the advertiser. As 
soon, however, os the odvert-isemont has appeared, 
it is printed in the handbills, as if coming from the 
editor of the paper, in which it was inserted eis an 
advertisement, and thus many ignorant persons really 
believe it to bo the opinion of that journal.’* 

Martin Van Marum (1750-1837) 

On December 20, 1837, the death of Martin Van 
Mar urn took place at Haarlem. He was bom on 
March 20, 1750, at Groningen, and graduated there 
in iTiedioine and pliilosophy. He aft^n wards practised 
mcKlicine at Haarlem, but devoted much of his time 
to lecturing on physical subjwjts. Ho intwlo a large 
munber of experiuumts, espetnally in eh-^cti'icity, and 
devised a special form of the plate glass frictional 
(iloctrical machine, which attracted a good deal of 
attention. 

For more than forty years Van Marum was the 
secretary of the Dutch vSocioty of Scionoes at Haarlem. 
Tins Society hod been founded in 1752 and was 
designed to includo all branches of science and to 
further the search for everything necessary for the 
present and future prosperity of the coimtry, both 
in its internal and external relations, in peace and 
war. Its motto was Deo ei Patrim. Its first secretary 
was tlie preacher Van der Aa, who was succeeded in 
1794 by Van Marum, wiio held office until his death. 
It was probably thrmigli Van Marum that from 
about 1793 a more predominating place was given to 
physical science in its proceedings. In 1802 the Society 
published a volume of Mechanical and MaihemaHcal 
Tramadiona^ and in 1821-22 two volumes of Philo- 
s<rphicAil Transactions. Hooker, Lyell, Owen, Tyndall 
and Wlieatstone wore some of the foreign men of 
science elected to its membership. 

The *'Gottingcr Sicben** 

Whian Queen Victoria came to the throne of 
Kn gland, the crown of Hanover passed to Ernst, 
Duke of Cuml>erland, the fifth son of George IT. 
One of his first acts was to suspend the constitution 
of the State. This act led to a protest by seven 
professors of the University of Gkittingen, who were 
dismissed then from their posts. They wore after- 
wards referred to as the “Gbttinger Sioben”. They 
were Wilhelm Albrecht, professor of law, Friedrich 
Dahlmaim, the historian, Heinrich Ewald, the 
theologian, Georg Oerv^'inus, Jakob aiul Wilhelm 
Grunm, the philologists, and Wilhelm F 4 d. Wober 
(1804-1891), the pliysioist, who, with Gauss in 1838, 
hod sot ;ij> the finst ekxaric telegrapli in Germany. 
As well as being dismissed froni tlieir posts, they 
were banished from the State, but not without meet- 
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ings of protests ftnm other professors and the students. 
The streets of Gottingen had to be patroOed by 
soldiers, and doachmen were forbidden to supply 
students with carriages to enable them to accompany 
the professors to the borders. 

Extracts from the German papers were given in 
The Times of December 27, 1837, and it is there 
stated thaf^ the students, not to be outdone, walked 
the sixteen milos to Witzenhausen where, as the 
exiled professors appeared with their families, they 
were gaven a rousing reception. Weber was after- 
wards professor of physics at Leipzig, but retunied 
to Gbttingen in 1849. 

An Institution for the Advancement of Science 

In its column of “Weekly Gossip**, the Athenmum 
of December 30, 1837, said : “Such of our readers 
as frequent Regent Stret^rmust have observed a large 
pile of building growing up, of late, on the west side, 
soon after j)a88ing Oxford Street, and oommunioating 
with one of the houses in Cavendish Square. This 
we are informed is abotit to be ojjcntxl m an Institu- 
tion for the Advancement of the Arts and Practical 
Science especially in connexion with Agriculture, 
Manufactures and other branches of Industry ; com- 
bining in its results—* -say the projectors— many of 
the advantages of the KJcole Centrale des AHs et 
Manufactures in Paris. The house in Cavendish 
Square will contain a Reading Room, Library and 
accommodation for the meeting of persons feeling 
an interest in promoting the objects of the Institution, 
or desiroxis of acquiring knowledge of such new dis- 
coveries as may, from time to time, be made public. 
To it will be attached the Oalleiy, now buiUling, 
which is to be 127 feet by 40 fecit wide and well 
adapted, we are informed, for the exhibition of novel 
and useful Models and apparatus illustrative of the 
various branches of Science and tlmir application to 
the Arts ; with a Laboratory, Exi)eriment Rooms, 
a Theatre for Lectures, Consultation Rooms for the 
use of inventors, patentees, persons wishing to make 
experiments and persons seeking information on any 
point of science.** 

University Events 

Birmingham. — ^The degree of D.Sc. in industrial 
fermentation has been conferred on J. L. Sliimwell 
for numerous papers, published in the Journal qf the 
Institution of Brewing^ on bacteriological subjects 
associated with the brewing and fennentation 
indtxstry. 

Cambbiuqb. — ^A grant of £100 a year for five years 
is recommended to be paid from the Chest to the fVind 
for the upkeep of Wicken Fen. 

The deepree of So.D. has been confeiTed on W. G. 
Palmer of St. Jolm’s College. 

London. — ^The title of reader in civil engineering 
in the University has been conferred on Dr. A. L. 
Higgins in respect of the post held by him at Queen 
Mary College. 

The title of emeritus professor of chemistry in the 
University has been conferred on Prof, F. G. Domum 
on his retirement from the University chair of 
chemistry at University (College. 

The degree of D.Sc. in botany has been awarded 
to Miss Katherine Warington, of Rotha^ted 
Experimental Station, and that of D.Sc^ in physiology 
to Miss Katherine Tansley, of University College. 
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Societies and Academies 

Dublin 

Hoyal Irish Academy, Noveinbor 8. 

K* 0. EMlBlLijus and J. Sayjgks : Negative iom in 
discharge tnbes* Rules for the effects of negative 
ions of molecular dinvensions on conductivity and 
structure in the oloctric discharges have been formu- 
latod. A statistical th€K)ry of ion equilibrium in the 
plosma has boon developed, and a source of O" 
described. 

H. Schmitz : Irinli species of the dipterous family, 
Phoridaa. The paper includes all previous Irish 
recon Is for the flies of this family and in addition the 
results of six months (Jarmary- Juno 1937) intensive 
work at the group by the author and Fr. P. O’Kelly, 
S.J, Tlieir combined efforts liave increased our 
knowledge of the Irish Phoridee to tho extent that 
there are now rt^ords for 117 species whore pre- 
viously we had only ten. Nino siiccies new to science 
ai*e described and new names proposed for hitherto 
wrongly identified spetnes, necosstiry after re-examina- 
tion of tlie tyj:)es of Haliday’s species in the National 
Museum, Dublin. 

V. 0. A. I'khkabo ; Fxinctions of quatemiotis. A 
function of a quaternion is defined as one which 
possesses a differential coefficient indejMmdont of tho 
differential quaternion. Two cases may be dis- 
tinguished according os the differential is a pro- or 
post -factor. The most general type of mitjh a function 
is arrived at, and suggestions as to other definitions 
of a function are discussed. 

Paris 

Academy of Sciences, November 8 (O.B,, 205, 825 884). 

Skkgk Beknstein : Tho Ixvst approximation of 
non-regular fimctions. 

Kentaho Yano : The equations of geoilesics in a 
variety with projective connexion. 

Raphael Sauem : Diophantian approximations 
and trigonometrical series. 

AxJPREi> Lh^kaud : Tho generalization of a theorem 
of Privaloff. 

Fkenanu Aimond : The etpiilibriurn of convex 
surfaces. 

RknI^i Swynoedauw : Tho siijiping of a trans- 
mission with unequal pulleys. 

BmH/E Skvik : The action of the sources of stellar 
energy. 

Jean Louis Debtouchks : Tho unity of theoretical 
physics. 

Lucien Buli. and Pibeke Gikabd : The inftueiUM? 
of electric and magnetic fields on tho electric spark 
in air at atmoapheric pressure. The effect of an 
electric field is constant, the spark is always curved 
with the convexity towards the anode. A magnetic 
field has generally no effect, but exceptionally one 
spark in a series shows curvature. 

Hubeet Fobkstiee and Richaeu Luxe : The 
influence of magnetic transformations on the velocity 
of formation of ferrite. 

Geoboes D:6ceAne : Modifications of the phos- 
phorescence of a semi-oonduoting zinc euli^bide under 
the infiuenioe of an electric current, 

Hakub Feeymann : Comparison of tho 
absorption spectra of the amines in the states of 
liquid and vapour in the near infra-red. 


Hoeia HmAJBKi : New resoarches on tho element 
87 (Ml), Discussion of some objections raised to the 
conclusions on on earlier communication. The lines 
are twlmittedly fooble, due to the small proportion of 
the olomcnt present, but the results given in the 
present paj^r strengthen the assumption (.>f tho 
existonce of tho olomont 87 (moldavium). 

WiuPKiED Heixkh and Mule. Gehmaine Quimfe : 
The ipothermal and reversible variation of the 
ttbsorjjtion in thixotropic salts. 

Ren]^ Fjibymann and Jules GuIskon ; Absorption 
spectra, in the near infra-red, of systems constituted 
by gaseous iiydrochloric acid and an oxygeiuited 
organic solvent. 

Augustin Boutaeio and Mixe. Suzanne 
VENET ; Variations of the viscosity of colloidal 
solutions of arsenic sulphide as a fxmetion of the 
time and under the influence of electrolytoH. 

Mme. Ramaet-Lttoas : The stmeture of coloured 
substances in the visible part of the spectrum 
acooiding to their absoiption aptxstrum. 

Antoine Willem aet : RtisearcheH tin the dis- 
sociable antliracene oxides : tlie influence of fatty 
groups in the meso jKisition, 

Louis Dunover : Optical illusions produced by a 
rotating light (in a lighthouse). 

Edmond RoTHife tmd Elik Peteesckmitt : The 
mode of prodiiction of earthquakes. The distribution 
of compressions and ©xj)ansions. 

PiEREK Lesaok : Tho exchange of the seeds of 
Lt'pidium mtivum between media at different tern- 
peraturtjs. Studios on the diu*ation of iKM.|uirod 
pr^ioocity in plants grown in tliffeitjut climattjs. 

Paul Beetuand : Remarks on tht^ t^om}>arative 
ontogeny of living and fossil phanerogams. The 
coiToct interpretation of tlie organization of seedlings 
of phanerogams gives a means of rtxjonstituting with 
sufficient accuracy the organization of seedlings of 
all fossil phanerogams, provided that there is a good 
transverse section of the stem and some indicat iom? 
on tho structure of the rcxit, 

Louis Blarinohem : Romarks on the preceding 
comnnmieation. 

Jean Beauvekie : The granular stmeture of tho 
ohloroplasts : the stroma. 

Mlle. Lise Emeriquk ; Experimental rickets in 
the guinea pig. 

Andr3& Lwoff and Hjsatake Dusi : Tliiazoi, a 
growth factor for Folytonvj ocdlaiutn. Tho importance 
of the constituents of oiumrinc for the leuoopliyte 
flagellates. 

Amsterdam 

Royal Academy (Rroc., 40, No. 8, October 1937). 

F. A. Vknino Meinesz : ( 1 ) Second order disturb- 
ance terms in pendulum observations at sea. A 
discussion of Browne's oorroction terms and their 
possible experimental determination. (2) Determina- 
tion of tho earth’s plasticity from the post-glacial 
uplift of Scandinavia : isostatio adjustment. 

J. Clay and G. van Kleef : Conductivity of pure 
gases at high pressures. Neon and xenon become 
conducting even in the absence of an external 
ionizing agent at certEin pressures between 80 and 
so atm. 

J. G. VAN DEE COBFUT : Weyl’s method in the 
theory of numbers. 

R. Weitzknb5ok ; Trivectors. 

E. Cohen and W. A. T, Cohkn-de Mees^^ ; 
Daniel Gabriel Fahrenheit (2), A further contribution 
to the history of Fahrenheit. 



1112 


NATURE 


December 25 * 1937 


H. Bjubmwamp : Oarson*B integreJ equation. 

Hwa-Chunq LtEiai ; DiiTerential geometry of con- 
tact transformations. 

J . HAANT^mis : Conformal repreaentationa of an 
n 'dimensional Euclidean space with a non-deflnite 
fvmdomcntal form on itself. 

J. M. VAN DBR Zakobn : Polymerides of methyl - 
oliavicoL 

A. W. H. VAN Hkrk: : Chemical processes in the 
Hjiadix of jfiauro^m/um (3). 

H. W. V. Wrui/EMS : Relation between the optical 
properties and the ohemioal composition of glauoo- 
phane* 

O. C. Htrsoh : Outlines of a theory of the Golgi 
bodies (2). The Golgi bodies in time. 

G. Stiasny : Farerylhropodium nutris^ienebroei 
n.sp., a new aicyonarian from the coast of north-west 
Afirica. 

Vienna 

Academy of Sciences, October 21. 

H. Benndohf and Mklitta Mitlacher : Sta- 
tionary air currents in clo8e<l vessels. It is found that 
the needle of a short-circuited oloctrometer moves 
with a period of one day. On certain days, a short- 
period motion is superposed on the diurnal motion. 
The short-perioti motion is duo to fluctuations in tlie 
barometric pressure clausing air to stream in and out 
of the ease, while the diurnal motion is due to small 
temperature changes in the case of the electrometer 
sotting up slowly varying, quasi -stationary air 
currents. The diurnal variation of these air currents 
may give rise to errors in large ioniasation chambers. 

O. Stetpter and F. Prankd : Resonance effect in 
the disintegration of aluminium by a-rays. 

K* JBiEK : Stress in a lap weld with chamfered 
seam. 

F. Wesseey, a. MtJNSTBE and S. Wang : Catalytic 
hydrogenation of saturated lactones. 

October 28. 

W. J. MtoLKR an<l R. Grurkr : Comparative 
study of the reactivity of lignites and theu cokes. 
The results given by different methods of inoasure- 
ment are compared. 

E. Baboni an<l A. Fink : Concentration of D,0 
in natural ice (4). 

K. Braunkk ; (^'urvaturo property of manifolds of 
doss 1. 

F. Werner ; Fauna of the Poloponnosns, the 
islands of Cythera and Euboea and the islets of the 
Saronic Gulf. 

K. ZAI.E8KY : Mammals of Lower Austria, with 
particulcM* reforenoe to the G^Jlsental. 

November 4. 

R. Inzingrr : Curve invariants of cyclic series. 

S. Meyer : Age of the sun and the decay constant 
of aeiino-uranjum. 

E. OnAB : iStratigraphy of ther Sohwaraseck breccia 
in the RadstMter Tauem. 

H. Strouhal ; Greek millipeds collected by Dr. 
F. Werner in 1937. 

J, SoHKEXDEB : Discoveiy of a - female Boii 
skeleton at Vill near Innsbruck. 

A. ErdK^lyi : Non-uniform strings with a para- 
bolic dlistribution of density. 

L. LXbociermayr : ^Mnount and nature of the 
growth of wood at aad^iUK)vo the forest bcomdary. 


/^paaaeas Vaant 

APPLiCATtoics aw invited for tho following appointfiamti^, on or 
before the date* tnentioned : 

JujrroB A8RMTAMT Chjuobt (male) at tfie Royal OrdniwitHj Yaotory, 
Jrvine — ^Xhe Under -Secretary of State (C.6), Tnc War Omcc, lioadon. 
8.W.I (January 8) (Quote Appte./ttO). 

Tkomnicai. Offtcbr (ra<Uo development) at the Royal Aircraft 
EHtahllMlimont, SouUi Fumborough, Hanto—- The Ctdef 8ui>ertntendent 
(.lanuary 8) (Ref. No. &a0). 

On® JUcTMKKJtoowT AN» Okk NATTRAMat In the Laboratories of 
the Funiha^ter.Bioludoal AsBociatlon oi the Britliiih Empire at Wray 
Castle, Ainblet(icle« Westmorland—'The Olreotor (January 8X). 

LrV'KSRV PROFRHSOR OF OOAi. (Ufl ANP FTTRL H^PCSTRIKS iu thc 
UnivcrsHy of Leefln — The Kegietrar (February .'>), 

Abwbtant LKcrruKR in Ho»TrocL'rrn» In UucWnglmin»iUlTe~- The 
Agricultural Orgauir.er, County OtHcoe, Aylofhury. 


Official Publications Received 

Great Britain and Ireland 

Forestry (jommisRlon. Report of the National ForeBt Park Com** 
raittee (Snowdonia), 1937. Fp, 5 + 1 plat«. (Loudon ; H.14. Stationerv 
Office.) fld. net. IHUl 

Stonyhurst Collegt? Obeurvatory. RenultH of Uuonhyalcal and SoUr 
Observations, 1935 ; with lleiHirt and NoUjs of the Director. Fp. 
XX +40. (Blackburn: Stonyhurst College Observatory.) (ISll 
Techrilrial Fubljoations of the International Tin Research and 
Development Council. Series A , No. 66 : Measurement of the Thiek- 
nesB of Tin Coatings on Steel by a Magnetic and Electromagnet ie 
Method. By Or. B. C‘halmer». W. E. Hoare and W. H, Talt. Fp. 9. 
Fret\ Series B, No. 6 : The Wetting of Metals by Metals with inir- 
tlcular reference to Tinning and Soldering. By K. J. Daniels and D. J, 
Macnaugbtan. Pp. 11. Free. (London : International Tin RoHcarch 
and Development Council.) |18U 

Report by the Food Council to the President of the Board of Tnwle 
on Costs and Profits of lletail MUk Distribution in Great Britain. 
Fp. 36. (London: U.M. Stationery Office.) dd. not. 11911 

Royal Commission on Awards to Inventom. Final Reixjrt. (('md. 
&5»4.) Pp. 8. (London: H.M. Stationery Offhee.) 2df. net. {Iftll 
University of London : University (?oll»gb. ('alendar, Session 
1937 1938. Fp. Ixxx + 14 + 586 + 24. (London : Taylor and Francis, 
Ltd.) 11911 

Other Countries 

Fr(M’.eeding.‘' <»f the Academy of Natural fkiicnecK of Philadelphia, 
\'ol. 89. Studies on tlie Family Acrididac (Orthoptera) of Venoxuela. 
By H. Radclyffe RolH'rts. Fp. 348-868. Zoological Reanlte of tlie 
George Vanderbilt African Expedition of 1934. Fart 8 r Lopidoptora ; 
Rlio^ialoccra. By Kira X, Cresson, Jr. Fp. 369 384. Third FreUmlnary 
Report on the Rcjsults of the Second Dolan Expedition to West China 
and Tibet; Four New Birds from Tibet. By Ernest Schfifor. Pi), 
385-386. (Philadelphia : Academy of Natural Sciences,) J1611 
Union of South Africa : Dtipartmciit of Mines : Geological fln^vey^ 
Memoir No. 33 : The (Jeology of the Country around Belhlchem and 
Kestcll ; witii Special Reference to Oil Imtlcattons. By O. R. Van 
Eeden, Ft> 60. (Pretoria : Government Frlnter.) 7s. 6d., Including 
Map. [1611 

The University and the National Life ; Tlu*<?e Addresses to Victorian 
Political Organiaatious. By Dr. R. K. Priestley. Fp. 48+9 plates. 
(Melbourne : Melbourne University Press,) [iHU 

Annals <>f the Royal Botanic Ganlen, Calcutta. Vol. 14, Fart 1 : 
An Account of the Genua Dloscorca In the East. Part 1 : The Bpt'ples 
wlrfch Twine to the lAdt. By D. Ihralu and 1. H. Uurkill. Bp, 210 + 
vH 86 plates. (Calcutta: Government Printing Office.) 76 rupees ; 
£.6 13*. (W. [1011 

Bmlthsonlan MlseclUneoua Collections. Vol, 96, No. 6 ; Growth 

of A vena Coleoptile and first Internode In DJJferont Wave-leimtlt 
Bands of the Visible Biwctmm. By Earl 8. Johnston, (FubU^- 

tlon 3444.) Pp. 10. (M'ashlngton. D.C. : Government FrtnMiW 
Office.) [TOl 


Catalogues^ etc. 

Klasslsche Fhilologie, Tell 1. (Antlquarlatskatalog Nr. 716.) Fp. 
240. Qeschonkwttrke aus alien Ocbleten der Unterhaltung und dek 
Wiasen*. (BOclU'r-Anxelger No, 170.) Fp. 150. Mittelaltcr : (leaohlclJ^, 
KulturgeHCblohtc, KeohtS' und Wirtwdiaftsgeaohlohtc, Klrscheiiige- 
Bohlohte. (AnWquariaUkaUlng Nr.'7l8.) Fp, 272. (Leipzig: Giwtav 
Book, G.m.b.H.) 

Catalogua Dissertatlontun, PliUologicarum Ctalparum. Editlo UI. ' 
BriauterungsuchrlRon tn den grlei^hiMhen und late^dieu gchri^- 
tellcrn, enthaltend die Llter^r aua don Jaluren 1911-1986. Pp. 17(1, ] 
(Lelpklg : Gustav Fook, 04n,b.M.) 1.60 gold marks. I 

Dulau’s Autumn 1937 BotanifAl With afbw MUwlUtt^Uft 

Natural History Books In additlnn, <No. 266.) Fj*. 46. (Londmi : 
DuUtt and Co,, Ltd.) . ■ 

A Short Catalogue of Bom renting to Afiri(». (PetalOgw^.s, 
No. 25.) Fp. 28. Booka Menoa, Mcdlchie, (Catelbguj 

N.8. No. 26.) Fp: 


No. 25.) Fp. 28. Book* of Scienoa, Mcdlchie, (CaW^qguj 
N.8. No. 26.) Fp: 42. 4^ 

Foreign.) (Uatalogufi K.sTno, ® .) Fp. 56. (Kmldu : Wm, 

•md Sow, Ltd.) ' i 

EnglRh Book* Ixifbre 1700* (iDtktidOgUfc No. 0^ T2. 

Francis Edwards, Xtd.) ' '’'j 







